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(57)Abstract: 

PROBLEM TO BE SOLVED: Tb provide an optical compensating sheet 
using lower fatty acid ester film of cellulose high in retardation value, 
|gby using a compound having a triphenylene ring as a 
retardation-raising agent for lower fatty acid ester film of cellulose. 
SOLUTION: A compound having a triphenylene ring has a function for 
raising retardation of a lower fatty acid ester film of cellulose. When 
0.01 to 20 pts.wt. compound having the triphenylene ring is added to 
100 pts.wt. lower fatty acid ester of cellulose, the lower fatty acid ester 
film of cellulose with 70-400 nm retardation value in the thickness 
direction at 550 nm wavelength is provided. The compound having the 
triphenylene ring is preferably a compound represented by the formula. 
In the formula, R1-R6 are each independently a hydrogen atom, 
halogen atom, nitro, sulfo, aliphatic group, aromatic group, or 
heterocyclic group. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer, 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



So the translation may not reflect the original 



[Claim(s)] 

[Claim l] The retardation rise agent for lower-fatty-acid ester films of the cellulose which consists of a 
compound which has a triphenylene ring. 

[Claim 2] The optical compensation sheet with which the retardation value (Rth550) of the thickness 
direction [ in / for the compound which has a triphenylene ring to the lower-fatty-acid ester 100 weight 

* section of a cellulose / 0.01 thru/or 20 weight sections implication, and the wavelength of 550nm ] consists 

- of a lower-fatty-acid ester film of the cellulose which are 70 thru/or 400nm. 

[Claim 3] The optical compensation sheet with which the optical anisotropy layer containing a 
discotheque liquid crystallinity molecule is prepared on the lower-fatty-acid ester film of the cellulose 

" whose retardation values (Rth550) of the thickness direction [ in / for the compound which has a 
triphenylene ring to the lower-fatty-acid ester 100 weight section of a cellulose / 0.01 thru/or 20 weight 
sections implication, and the wavelength of 550nm ] are 70 thru/or 400nm. 

[Claim 4] The optical compensation sheet according to claim 2 or 3 whose lower-fatty-acid ester of a 
cellulose is cellulose acetate. 

[Claim 5] The optical compensation sheet according to claim 2 or 3 with which the lower-fatty-acid ester 
film of a cellulose has 40 thru/or the thickness of 120 micrometers. 

[Claim 6] The liquid crystal cell which comes to support liquid crystal between two electrode substrates, 
the polarizing element of two sheets arranged at the both sides, And are the liquid crystal display which 
has arranged the optical compensation sheet of at least one sheet between this liquid crystal cell and this 
polarizing element, and an optical compensation sheet receives the lower-fatty-acid ester 100 weight 
section of a cellulose. The liquid crystal display characterized by the retardation value (Rth550) of the 
thickness direction [ in / for the compound which has a triphenylene ring / 0.01 thru/or 20 weight sections 
implication, and the wavelength of 550nm ] consisting of a lower-fatty-acid ester film of the cellulose 
which are 70 thru/or 400nm. 

[Claim 7] The liquid crystal display according to claim 6 with which the optical anisotropy layer which 
contains a discotheque liquid crystallinity molecule in the liquid crystal cell side of the lower-fatty-acid 
ester film of a cellulose is prepared. 

[Claim 8] The liquid crystal display according to claim 6 whose liquid crystal cell is a liquid crystal cell in 
VA mode, OCB mode, or HAN mode. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the retardation rise agent for lower-fatty-acid ester films 

of a cellulose, and the optical compensation sheet and liquid crystal display which used it. 

[0002] 

[Description of the Prior Art] The lower-fatty-acid ester film, especially cellulose acetate film of a cellulose 
are used for various kinds of photograph ingredients and optical materials from the toughness and fire 
retardancy. A cellulose ester film is the base material of a typical photosensitive material. Moreover, the 
cellulose ester film is used also for the liquid crystal display. As compared with other polymer films, there 
is the description [ that the optical isotropy is high (a retardation value is low) ] in a cellulose ester film. 
Therefore, usually a cellulose ester film is used for the protection film and color filter of the component of 
the liquid crystal display with which the optical isotropy is demanded, for example, a polarizing element. 
On the contrary, a retardation value with another, expensive optical compensation sheet (phase contrast 
film) which is the component of a liquid crystal display is required. Therefore, usually a synthetic polymer 
film with a retardation value high as an optical compensation sheet like a polycarbonate film or a 
polysulfone film is used. The optical compensation sheet which prepared the optical anisotropy layer 
containing a discotheque liquid crystallinity molecule on the transparence base material apart from the 
optical compensation sheet which consists of a synthetic polymer film is also proposed (each official report 
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publication of JP,3-9325,A, 6-148429, 8-50206, and 9-26572). The optical anisotropy layer containing a 
discotheque liquid crystallinity molecule attains the high retardation value required of an optical 
compensation sheet. On the other hand, since the high optical isotropy (low retardation value) is required, 
the cellulose ester film is ordinarily used for the transparence base material. 

[0003] The optical compensation sheet using the conventional discotheque liquid crystallinity molecule is 
designed so that optical compensation of the liquid crystal cell in TN (Twisted Nematic) mode for TFT 
may mainly be carried out. The problem (optical compensation cannot be carried out) which cannot be 
coped with even if it uses such an optical compensation sheet for the liquid crystal cell in VA (Vertically 
Aligned) mode, OCB (Optically Compensatory Bend) mode, or HAN (Hybrid Aligned Nematic) mode 
arises. Then, the base material of an optical compensation sheet is also made into optical anisotropy, and 
the thing (optical compensation is carried out) corresponding to the liquid crystal cell in VA mode, OCB 
mode, or HAN mode can be considered in harmony with the optical anisotropy of the optical anisotropy 
layer containing a discotheque liquid crystallinity molecule. The synthetic polymer film with a high 
retardation value like a polycarbonate film or a polysulfone film can be used as an optical anisotropy base 
material. However, such a synthetic polymer film has a poor function (physical properties and 
compatibility with a spreading layer) as a base material. Therefore, it is made desirable to use the layered 
- product which stuck the cellulose ester film excellent (however, a retardation value is low) in the function 
- as a base material and the synthetic polymer film with a high retardation value as an optical anisotropy 
base material. In a technical field of an optical material like an optical compensation sheet as mentioned 
above, it is a general principle to use a synthetic polymer film, when optical anisotropy (high retardation 
value) is required, and to use a cellulose ester film, when the optical isotropy (low retardation value) is 
required. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention person examined reversing the conventional 
general principle and using a cellulose ester film for the application as which optical anisotropy (high 
retardation value) is required. The cellulose ester film is excellent in the function as a base material as 
compared with the synthetic polymer film. If a cellulose ester film with high (it has a high retardation 
value) optical anisotropy is obtained, a cellulose ester film can be used also in the application of the 
optical compensation sheet with which optical anisotropy is demanded. However, it was supposed that it 
was the cellulose ester film the cellulose ester film with a low retardation value excelled [ film ] in the 
Prior art. Therefore, even if the means which makes the retardation value of a cellulose ester film low was 
examined by the detail, the means which makes a retardation value high was hardly examined. 
[0005] Then, this invention person conducted research and investigation about the compound 
(retardation rise agent) which has the function to raise the retardation of the lower-fatty-acid ester film of 
a cellulose. The purpose of this invention is offering the retardation rise agent for lower-fatty-acid ester 
films of a cellulose. Moreover, the purpose of this invention is also offering the optical compensation sheet 
using the lower-fatty-acid ester film of a cellulose with a high retardation value. Furthermore, the 
purpose of this invention is also offering the liquid crystal display which used the cellulose ester film 
excellent in the property as a base material as an optical compensation sheet. 
[0006] 

[Means for Solving the Problem] The purpose of this invention was attained by the retardation rise agent 
for lower-fatty-acid ester films of the cellulose of following (l), the optical compensation sheet of following 
the (2) - (5), and the liquid crystal display of following the (6) - (8). 

(l) The retardation rise agent for lower-fatty-acid ester films of the cellulose which consists of a compound 
which has a triphenylene ring. 

[0007] (2) The optical compensation sheet with which the retardation value (Rth550) of the thickness 
direction [ in / for the compound which has a triphenylene ring to the lower-fatty-acid ester 100 weight 
section of a cellulose / 0.01 thru/or 20 weight sections implication, and the wavelength of 550nm ] consists 
of a lower-fatty-acid ester film of the cellulose which are 70 thru/or 400nm. 

(3) The optical compensation sheet with which the optical anisotropy layer containing a discotheque 
liquid crystallinity molecule is prepared on the lower-fatty-acid ester film of the cellulose whose 
retardation values (Rth550) of the thickness direction [ in / for the compound which has a triphenylene 
ring to the lower-fatty-acid ester 100 weight section of a cellulose / 0.01 thru/or 20 weight sections 
implication, and the wavelength of 550nm ] are 70 thru/or 400nm. 

(4) (2) whose lower-fatty-acid ester of a cellulose is cellulose acetate, or an optical compensation sheet 
given in (3). 

(5) (2) in which the lower-fatty-acid ester film of a cellulose has 40 thru/or the thickness of 120 
micrometers, or an optical compensation sheet given in (3). 
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[0008] (6) The liquid crystal cell which comes to support liquid crystal between two electrode substrates, 
the polarizing element of two sheets arranged at the both sides, And are the liquid crystal display which 
has arranged the optical compensation sheet of at least one sheet between this liquid crystal cell and this 
polarizing element, and an optical compensation sheet receives the lower-fatty-acid ester 100 weight 
section of a cellulose. The liquid crystal display characterized by the retardation value (Rth550) of the 
thickness direction [ in / for the compound which has a triphenylene ring / 0.01 thru/or 20 weight sections 
implication, and the wavelength of 550nm ] consisting of a lower-fatty-acid ester film of the cellulose 
which are 70 thru/or 400nm. 

(7) The liquid crystal display according to claim 6 with which the optical anisotropy layer which contains 
a discotheque liquid crystallinity molecule in the liquid crystal cell side of the lower-fatty-acid ester film 
of a cellulose is prepared. 

(8) The liquid crystal display according to claim 6 whose liquid crystal cell is a liquid crystal cell in VA 
mode, OCB mode, or HAN mode. 

[0009] 

[Effect of the Invention] By research of this invention person, it became clear that the compound which 
has a triphenylene ring had the function to raise the retardation of the lower-fatty-acid ester film of a 
cellulose. The lower-fatty-acid ester film of the cellulose 0.01 thru/or whose retardation value (Rth550) of 
- the thickness direction in the wavelength of 550nm if 20 weight sections addition is carried out are 70 
thru/or 400nm is obtained to the lower-fatty-acid ester 100 weight section of a cellulose in the compound 
which has a triphenylene ring. The cellulose ester film which has such a high retardation value can be 
used for a liquid crystal display as an optical compensation sheet as it is. Moreover, in the optical 
compensation sheet with which the optical anisotropy layer containing a discotheque liquid crystallinity 
molecule is prepared on the base material, the cellulose ester film which has a high retardation value cam 
also be used as a base material. The cellulose ester film which has a high retardation value can be used as 
a base material, and the optical compensation sheet which prepared the optical anisotropy layer 
containing a discotheque liquid crystallinity molecule on it can be especially used for the liquid crystal 
display of VA (Vertically Aligned) mold, an OCB (Optically Compensatory Bend) mold, or a HAN (Hybrid 
Aligned Nematic) mold advantageously. 
[0010] 

[Embodiment of the Invention] In [retardation rise agent] this invention, the compound which has a 
triphenylene ring is used as a retardation rise agent for lower-fatty-acid ester films of a cellulose. In this 
specification with "the retardation rise agent for lower-fatty-acid ester films of a cellulose" When it is used 
in the amount of the range which does not produce the problem by abundant addition like bleed out, the 
retardation of the lower-fatty-acid ester film of a cellulose The compound which has the function to raise 
(retardation value =Rth550 of the thickness direction [ in / specifically / the wavelength of 550nm ]) the 
more than (usually twice thru/or 10 times) twice in additive-free is meant. Generally the amounts of the 
range where a retardation fully goes up and does not produce the problem by abundant addition are 0.01 
thru/or 20 weight sections to the lower-fatty-acid ester 100 weight section of a cellulose. Generally the 
retardation values of the thickness direction in the wavelength of 550nm of the lower-fatty-acid ester film 
of a cellulose acquired by use of a retardation rise agent are 70 thru/or 400nm. As for the compound which 
has a triphenylene ring, it is desirable that it is the compound expressed with the following type (I). 
[0011] 
[Formula l] 




[0012] the inside of a formula, Rl, R2, R3, R4, and R5 And R6 Independently, respectively A hydrogen 
atom, a halogen atom, nitroglycerine, sulfo, an aliphatic series radical, An aromatic series radical, a 
heterocycle radical, - O-Rll, -S-R12, -CO-R13, OCO-R14, -CO-0-R15, -OCOOR16, -NR 17R18, 
CO-NR 19R20, -NR21-CO-R22, -O-CO-NR 23R24, -SiR 25R26R27, - It is O-SiR 28R29R30, -S-CO-R31, 
-0-S02-R32, -SO-R33, -NR34COOR35, S02-R36, or -NR37-CO-NR 38R39. Rll, R12, R13, R14, R15, 
R16, R17, R18, R19, R20, R21, R22, R23, R24, R25, R26, R27, R28, R29, R30, R31, R32, R33, R34, R35, 
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R36, R37, R38, and R39 Independently, it is a hydrogen atom, an aliphatic series radical, an aromatic 
series radical, or a heterocycle radical, and is; and Rl, respectively. R2 and R3 R4 Or R5 R6 It may join 
together mutually and a ring may be formed. Rl, R2, R3, R4, and R5 And R6 - It is desirable that they are 
ORll, S-R12, OCOR14, -OCOOR16, -NR 17R18, -NR21CO-R22, or OCONR 23R24. - It is more 
desirable that they are ORll, -S-R12, -OCOR14, -0-COOR16, or -OCONR 23R24, it is still more 
desirable that they are -ORll or -OCOR14, and it is most desirable that it is OCO-R14. Rll, R12, R13, 
R14, R15, R16, R17, R18, R19, R20, R21, R22, R23, R24, R25, R26, R27, R28, R29, R30, R31, R32, R33, 
R34, R35, R36, R37, R38, and R39 It is desirable that they are a hydrogen atom, an aliphatic series 
radical, or an aromatic series radical. * As for 14 OCORR14, it is most desirable that it is an aromatic 
series radical. It sets at a ceremony (I) and is Rl, R2, R3, R4, and R5. And R6 It is desirable that it is the 
same radical. 

[0013] In this specification, an aliphatic series radical means an alkyl group, an alkenyl radical, an 
alkynyl group, a permutation alkyl group, a permutation alkenyl radical, and a permutation alkynyl 
group. An alkyl group may be annular (cycloalkyl radical). Moreover, the alkyl group may have branching. 
It is desirable that it is 1 thru/or 30, as for the carbon atomic number of an alkyl group, it is still more 
desirable that it is 1 thru/or 20, and it is most desirable that it is 1 thru/or 10. Methyl, ethyl, i-propyl, 
' butyl, i-butyl, s-butyl, t-butyl, t-pentyl, hexyl, octyl, t-octyl, dodecyl, and tetra-KOSHERU are contained in 
• the example of an alkyl group. An alkenyl radical may be annular (cyclo alkenyl radical). Moreover, the 
alkenyl radical may have branching. The alkenyl radical may have two or more double bonds. It is 
desirable that it is 2 thru/or 30, as for the carbon atomic number of an alkenyl radical, it is still more 
desirable that it is 2 thru/or 20, and it is most desirable that it is 2 thru/or 10. Vinyl, an allyl compound, 
and 3-heptenyl are contained in the example of an alkenyl radical. An alkynyl group may be annular 
(cycloalkynyl radical). Moreover, the alkynyl group may have branching. The alkynyl group may have two 
or more triple bonds. It is desirable that it is 2 thru/or 30, as for the carbon atomic number of an alkynyl 
group, it is still more desirable that it is 2 thru/or 20, and it is most desirable that it is 2 thru/or 10. 
Ethynyl, 2-propynyl, 1 -cutting-pliers nil and 2, and 4-OKUTA G nil is contained in the example of an 
alkynyl group. 

[0014] For the example of the substituent of a permutation alkyl group, a permutation alkenyl radical, 
and a permutation alkynyl group A halogen atom, nitroglycerine, sulfo, an aromatic series radical, a 
heterocycle radical, - OR41, -S-R42, -COR43, -OCOR44, -COOR45, -OCOOR46, -NR 47R48, 
CO-NR 49R50, -NR51-COR52, -OCO-NR 53R54, -SiR 55R56R57R58 And OSiR 59R60R61R62 is 
contained. R41, R42, R43, R44, R45, R46, R47, R48, R49, R50, R51, R52, R53, R54, R55, R56, R57, R58, 
R59, R60, R61, and R62 are a hydrogen atom, an aliphatic series radical, an aromatic series radical, or a 
heterocycle radical independently, respectively. The alkyl part of a permutation alkyl group is the same as 
that of the above-mentioned alkyl group. Benzyl, phenethyl, 2-methoxy ethyl, ethoxy methyl, 
2-(2-methoxyethoxy) ethyl, 2-hydroxyethyl, hydroxymethyl, 2-carboxy ethyl, carboxymethyl, ethoxy 
carbonylmethyl, 4-acryloyloxy butyl, TORIKURORO methyl, and perfluoro pentyl are contained in the 
example of a permutation alkyl group. The alkenyl part of a permutation alkenyl radical is the same as 
that of the above-mentioned alkenyl radical. Styryl and 4-methoxy styryl are contained in the example of 
a permutation alkenyl radical. The alkynyl part of a permutation alkynyl group is the same as that of the 
above-mentioned alkynyl group. 4-butoxy phenyl ethynyl, 4-propyl phenyl ethynyl, and trimethylsilyl 
ethynyl are contained in the example of a permutation alkynyl group. 

[0015] In this specification, an aromatic series radical means an aryl group and a permutation aryl group. 
It is desirable that it is 6 thru/or 30, as for the carbon atomic number of an aryl group, it is still more 
desirable that it is 6 thru/or 20, and it is most desirable that it is 6 thru/or 10. Phenyl, 1-naphthyl, and 

2- naphthyl are contained in the example of an aryl group. For the example of the substituent of a 
permutation aryl group, a halogen atom, nitroglycerine, sulfo, An aliphatic series radical, an aromatic 
series radical, a heterocycle radical, - 0-R71, -S-R72, -COR73, OCOR74, -CO-0-R75, -0-COO-R76, 
NR 77R78, CONR 79R80, -NR81-COR82, -OCO-NR 83R84, -SiR 85R86R87R88 And OSiR 
89R90R91R92 is contained. R71, R72, R73, R74, R75, R76, R77, R78, R79, R80, R81, R82, R83, R84, R85, 
R86, R87, R88, R89, R90, R91, and R92 are a hydrogen atom, an aliphatic series radical, an aromatic 
series radical, or a heterocycle radical independently, respectively. 

[0016] The aryl part of a permutation aryl group is the same as that of the above-mentioned aryl group. 
For the example of a permutation aryl group, p-biphenylyl, 4-phenyl ethynyl phenyl, 2-methoxypheny, 

3- methoxypheny, 4-methoxypheny, 2-ethoxy phenyl, 3-ethoxy phenyl, 4-ethoxy phenyl, 2-propoxy phenyl, 
3-propoxy phenyl, 4-propoxy phenyl, 2-butoxy phenyl, 3-butoxy phenyl, 4-butoxy phenyl, 2-hexyloxy 
phenyl, 3-hexyloxy phenyl, 4-hexyloxy phenyl, 2-octyloxy phenyl, 3-octyloxy phenyl, 4-octyloxy phenyl, 
2-dodecyloxy phenyl, 3-dodecyloxy phenyl, 4-dodecyloxy phenyl, 2-tetra-KOSHIRU oxy-phenyl, 
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3- tetra-KOSHIRU oxy-phenyl, 4-tetrarKOSHIRU oxy-phenyl, 3, 4-dimethoxy phenyl, 3, 4-diethoxy 
phenyl, 3, 4-dihexyl oxy-phenyl, 2, 4-dimethoxy phenyl, 2, 4-diethoxy phenyl, 2, 4-dihexyl oxy-phenyl, 3, 

5- dimethoxy phenyl, 3, 5-dimethoxy phenyl, 3, 5-dihexyl oxy-phenyl, 3, 4, 5-trimethoxyphenyl, 3 and 4, 
5TORIETOKISHI phenyl, 3, 4, 5-trihexyl oxy-phenyl, 2 and 4, 6-trimethoxyphenyl, 2, 4, 

6- TORIETOKISHI phenyl, 2 and 4, 6-trihexyl oxy-phenyl, 2-fluoro phenyl, 3-fluoro phenyl, 4-fluoro 
phenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-BUROMO phenyl, 3-BUROMO phenyl, 
4BUROMO phenyl, 3, 4-difluoro phenyl, 3, 4-dichlorophenyl, 3, 4-dibromo phenyl, 2, 4-difluoro phenyl, 2, 

4- dichlorophenyl, 2, 4-dibromo phenyl, 3, 5-difluoro phenyl, 3, 5-dichlorophenyl, 3, 5-dibromo phenyl, 3 
and 4, 5-trifluoro phenyl, 3, 4, 5-TORIKURORO phenyl, 3 and 4, 5-TORIBUROMO phenyl, 2, 4, 
6-trifluoro phenyl, 2 and 4, 6-TORIKURORO phenyl, 2, 4, 6-TORIBUROMO phenyl, pentafluorophenyl, 
pentachlorophenyl, Pentabromophenyl, 2-iodine phenyl, 3-iodine phenyl, 4-iodine phenyl, 2-formylphenyl, 
3-formylphenyl, 4-formylphenyl, 2-benzoyl phenyl, 3-benzoyl phenyl, 4-benzoyl phenyl, 2-carboxyphenyl, 
3-carboxyphenyl, 4-carboxyphenyl, o-tolyl, nrtolyl, p-tolyl, 2-ethyl phenyl, 3-ethyl phenyl, 4-ethyl phenyl, 
2-(2-methoxyethoxy) phenyl, 3-(2-methoxyethoxy) phenyl, 4-(2-methoxyethoxy) phenyl, 2-ethoxycarbonyl 
phenyl, 3-ethoxycarbonyl phenyl, 4-ethoxycarbonyl phenyl, 2-benzoyloxy phenyl, 3-benzoyloxy phenyl, 
and 4-benzoyloxy phenyl are contained. 

[0017] In this specification, the heterocycle radical may have the substituent. As for the heterocycle of a 
heterocycle radical, it is desirable that they are five membered-rings or six membered-rings. An aliphatic 
series ring, an aromatic series ring, or other heterocycles may condense in the heterocycle of a heterocycle 
radical. B, N, O, S, Se, and Te are contained in the example of the hetero atom of heterocycle. In the 
example of a heterocycle radical, it is a pyrrolidine ring, a morpholine ring, and 2. - Bora -1, 3-dioxolane 
ring and 1, and 3-thiazolidine ring is contained. An imidazole ring, a thiazole ring, a benzothiazole ring, a 
benzooxazole ring, a benzotriazol ring, a benzoselenazole ring, a pyridine ring, a pyrimidine ring, and a 
quinoline ring are contained in the example of partial saturation heterocycle. The example of the 
substituent of a heterocycle radical is the same as the example of the substituent of a permutation aryl 
group. 

[0018] As for the molecular weight of the compound which has a triphenylene ring, it is desirable that it is 
300 thru/or 2000. As for the boiling point of a compound, it is desirable that it is 260 degrees C or more. 
The boiling point can be measured using a commercial measuring device (for example, TG/DTA100, the 
product made from SEIKO Electronic industry). Below, the example of a compound of having a 
triphenylene ring is shown. In addition, two or more R shown in each example means the same radical. 
The definition of R is shown after a formula with an example number. 
[0019] 
[Formula 2] 
UM78) R 




[0020] (1) Fluoro (2) chloro (3) BUROMO (4) formyl (5) benzoyl (6) Carboxyl (7) butylamino (8) 
dibenzylamino (9) trimethylsilyloxy (10) 1 -cutting-pliers nil [0021] (ll) ethoxycarbonyl (12) 2-hydroxy 
ethoxycarbonyl (13) phenoxy carbonyl (14) N-phenylcarbamoyl (15) N and N-diethylcarbamoyl (16) 
4-methoxybenzo yloxy (17) N-phenylcarbamoyloxy (18) hexyloxy (19) 4-hexyloxy benzoyloxy (20) ethoxy 
[0022 - ] (21) benzoyloxy (22) nrdodecyloxy phenylthio (23) t-octylthio (24) p-fluoro benzoyl thio (25) 
isobutyryl thio (26) p-methylbenzene sulfinyl (27) ethane sulfinyl (28) benzenesulphonyl (29) methane 
sulfonyl (30) 2-methoxyethoxy [0023 ] (31) Propoxy one, (32) 2-hydroxy ethoxy (33) 2-carboxy ethoxy 
(34) 3-heptenyl oxy-(35) 2-phenylethoxy (36) TORIKURORO methoxy (37) 2-propynyloxy (38) 2, 

4- OKUTA G nil oxy-(39) perfluoro pentyloxy (40) ethoxycarbonyl methoxy [0024] (41) p-methoxy phenoxy 
(42) m-ethoxy phenoxy (43) o-chloro phenoxy (44) nrdodecyloxy phenoxy (45) 4-pyridyloxy (46) 
pentafluoro benzoyloxy (47) p-hexyloxy benzoyloxy (48) 1-naphthoyl oxy-(49) 2-naphthoyl oxy-(50) 

5- imidazole carbonyloxy [0025 ] (51) o-phenoxy carbonyl benzoyloxy (52) nr (2-methoxyethoxy) 
benzoyloxy (53) o-carboxy benzoyloxy (54) p-formyl benzoyloxy (55) m-ethoxycarbonyl benzoyloxy (56) 
p-pivaloyl benzoyloxy (57) propionyloxy (58) phenyl acetoxy (59) cinnamoyloxy (60) hydroxy acetoxy [0026 
- ] (61) Ethoxycarbonyl acetoxy (62) m - Butoxy phenyl PUROPIORO yloxy (63) pro PIORO yloxy (64) 
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trimethylsilyl methane sulfonyloxy [ pro PIORO yloxy (65) 4-OKUTE noil oxy-(66) butyryloxy / 3-hydroxy 
propionyloxy (67) 2-methoxyethoxy acetoxy (68) perfluoro / (69) ] (70) p-toluenesulfonyloxy [0027] (71) 
triethyl silyl (72) m-butoxy phenoxycarbonylamino (73) hexyl (74) phenyl (75) 4-pyridyl (76) benzyloxy 
carbonyloxy (77) m-chloro benzamide (78) 4-methyl ANIRINO [0028 - ] 
[Formula 3] 




[0029] (79) Nitroglycerine (80) Sulfo (81) formyl (82) carboxyl (83) methoxycarbonyl (84) 
benzyloxycarbonyl (85) phenoxy carbonyl [0030] 



[Formula 4] 




[0033] 
[Formula 6] 



-6- 



JP2000-275434A 



(93) r= 



(94) /=x 




[0034] 

[Formula 7] 
(95) 



CaHeOCOCHjjO. 
C 2 HsOCOCH 2 0 



[0035] 

[Formula 8] 
(96) 

OCOCHgO. 
^^-OCOCHaO 



OCH3 




OCHjCOOCgHg 



OCHaCOOCsHg 
HsCOOCaHs 




^OCHgCOO— ^3 



^~^-OCOCH. 



OCH2COO 



[0036] 
[Formula 9] 
(97) o' 




(98) C 2 H E ^ N ^ 




JC2H5 



[0037] 

[Formula 10] 
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- [0038] The compound which has two or more kinds of triphenylene rings may be used together as a 
. retardation rise agent. 

[0039] As for [lower-fatty-acid ester of cellulose] lower fatty acid, a carbon atomic number means six or 
" less fatty acid. As for a carbon atomic number, it is desirable that it is 2 (cellulose acetate), 3 (cellulose 
propionate), or 4 (cellulose butyrate). Especially cellulose acetate is desirable. Cellulose acetate 
propionate and mixed fatty acid ester like cellulose acetate butylate may be used. As for whenever 
[ average acetylation / of cellulose acetate ] (whenever [ acetylation ]), it is desirable that it is [ 55.0% or 
more ] less than 62.5%. As for whenever [ average acetylation ], in the viewpoint of the physical properties 
of a film, it is still more desirable that it is [ 58.0% or more ] less than 62.5%. However, if whenever 
[ average acetylation ] uses the cellulose acetate which is less than (less than 58.0% [ Preferably ] 57.0% 
or more) 58.0% 55.0% or more, the film of a very high retardation value can be manufactured. 
[0040] Whenever [ acetylation ] means the amount of joint acetic acids per cellulose unit weight. 
Whenever [ acetylation ] follows measurement and count of whenever [ in ASTM:D -817-91 (the 
examining methods, such as cellulose acetate) / acetylation ]. As for the viscosity average polymerization 
degree (DP) of cellulose ester, it is desirable that it is 250 or more, and it is still more desirable that it is 
290 or more. Moreover, as for the cellulose ester used for this invention, it is desirable that the molecular 
weight distribution of Mw/Mn (Mw is weight average molecular weight and Mn is number average 
molecular weight) by gel permeation chromatography are narrow. As a value of concrete Mw/Mn, it is 
desirable that it is 1.0 thru/or 1.7, it is still more desirable that it is 1.3 thru/or 1.65, and it is most 
desirable that it is 1.4 thru/or 1.6. 

[0041] The retardation value of the thickness direction of a [retardation value of film] cellulose ester film 
is a value which multiplied the rate of a birefringence of the thickness direction by the thickness of a film. 
Specifically, the direction of incidence of a measuring beam is extrapolated and searched for as a direction 
of a vertical from a film film surface from the measurement result of the retardation within a field on the 
basis of a lagging axis, and the measurement result of having made the direction of incidence inclining to 
the direction of a vertical over a film film surface. Measurement can be carried out using an ellipsomter 
(for example, M-150: Jasco Corp. make). The retardation value (Rth) of the thickness direction and the 
retardation value within a field (Re) are computed according to the following type (l) and (2), respectively. 
[0042] Formula (l) 

The retardation value of the thickness direction (Rth) = {(nx+ny) /2-nz} xd type (2) 

nx is the refractive index of the x directions of [ within a film flat surface ] among a retardation (value Re) 
=(nx-ny)within field xd type, ny is the refractive index of the direction of y within a film flat surface, and 
nz is the refractive index of a direction perpendicular to a film plane, and d is the thickness (nm) of a film. 
In this invention, the retardation value (Rth550) of the thickness direction in the wavelength of 550nm of 
a film is adjusted to 70 thru/or 400nm. It is still more desirable that they are 200 thru/or 400nm, it is 
desirable that they are 100 thru/or 400nm, and it is [ it is more desirable that they are 150 thru/or 400nm, 
and / as for the retardation value of the thickness direction, it is further more desirable that they are 200 
thru/or 300nm, and ] most desirable [ a value ] that they are 200 thru/or 250nm. In addition, the rate of a 
birefringence of the thickness direction {(nx+ny) /2-nz} It is desirable that it is 7x10-4 thru/or 4x10-3, and 
it is more desirable that it is 1x10-3 thru/or 4x10-3. It is desirable that it is 2x10-3 thru/or 4x10-3 further 
again, it is still more desirable that it is 1.5x10-3 thru/or 4x10-3, and it is [ it is most desirable that it is 
2x10-3 thru/or 3x10*3, and ] desirable that it is especially 2x10-3 thru/or 2.5x10-3. 

[0043] Moreover, as for the absolute value of the inclination (a) of distribution of Rth which makes the 
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retardation value (Rth550) of the thickness direction in the wavelength of 550nm a reference value (= l), 
it is desirable that it is less than 0.0012. The inclination (a) of distribution of Rth is computed according to 
the following type (3) from the measurement data, the retardation value (Rth400) of the thickness 
direction in the wavelength of 400nm, the retardation value (Rth550) of the thickness direction in the 
wavelength of 550nm, and the retardation value (Rth700) of the thickness direction in the wavelength of 
700nm, of three points. 
Formula (3) 

Inclination (a) = I Rth700-Rth400 |/300Rth550 of distribution of Rth therefore Rth400, and Rth550 And 
Rth 700 It is desirable to satisfy the following type (ll). 
Formula (ll) 

I Rth700-Rth400 I /300Rth550 <0.0012Rth400 and Rth550 And Rth700 It is more desirable to satisfy the 
following type (13). 
Formula (13) 

- 0.0012<(Rth700-Rth400)/300Rth 550 < 0.0006 [0044] Furthermore, as for the absolute value of the 
inclination (b) of distribution of Re which makes the retardation value within a field in the wavelength of 
550nm (Re550) a reference value (= l), it is desirable that it is less than 0.002. The inclination (b) of 

- distribution of Re is computed according to the following formula (4) from the measurement data, the 
r retardation value within a field in the wavelength of 400nm (Re400), the retardation value within a field 

in the wavelength of 550nm (Re550), and the retardation value within a field in the wavelength of 700nm 

(Re 700), of three points. 

Formula (4) 

Inclination (b) = I Re700-Re400 I /300Re550, therefore Re400 of distribution of Re, and Re550 And Re700 
It is desirable to satisfy the following type (12). 
Formula (12) 

I Re700-Re400 |/300Re550 <0.002Re400 and Re550 And Re700 It is more desirable to satisfy the 
following type (13). 
Formula (13) 

- 0.002<(Rth700-Rth400)/300Rth 550 < 0.001 [0045] It is desirable to manufacture a cellulose ester film 
by the solvent cast method in [organic solvent] this invention. By the solvent cast method, a film is 
manufactured using the solution (dope) which dissolved cellulose ester in the organic solvent. As for an 
organic solvent, it is desirable that the solvent with which the ether of 3 thru/or 12 and a carbon atomic 
number are chosen for a carbon atomic number, and the ester and the carbon atomic number of 3 thru/or 
12 are chosen for the ketone of 3 thru/or 12 and a carbon atomic number from the halogenated 
hydrocarbon of 1 thru/or 6 is included. The ether, a ketone, and ester may have cyclic structure. The 
compound which has two or more either of the functional groups (namely, -O, -CO", and -COO*) of the 
ether, a ketone, and ester can also be used as an organic solvent. The organic solvent may have other 
functional groups like an alcoholic hydroxyl group. In the case of the organic solvent which has two or 
more kinds of functional groups, the carbon atomic number should just be convention within the limits of 
the compound which has one of functional groups. 

[0046] Diisopropyl ether, dimethoxymethane, dimethoxyethane, 1,4-dioxane, 1, 3-dioxolane, a 
tetrahydrofuran, an anisole, and a phenetole are contained in the example of the ether of 3 thru/or 12 for 
a carbon atomic number. An acetone, a methyl ethyl ketone, a diethyl ketone, diisobutyl ketone, a 
cyclohexanone, and methylcyclohexanone are contained in the example of the ketones of 3 thru/or 12 for a 
carbon atomic number. Ethyl formate, propyl formate, pentyl formate, methyl acetate, ethyl acetate, and 
pentyl acetate are contained in the example of the ester of 3 thru/or 12 for a carbon atomic number. 
2-ethoxyethyl acetate, 2-methoxyethanol, and 2-butoxyethanol are contained in the example of the 
organic solvent which has two or more kinds of functional groups. As for the carbon atomic number of 
halogenated hydrocarbon, it is desirable that it is 1 or 2, and it is most desirable that it is 1. As for the 
halogen of halogenated hydrocarbon, it is desirable that it is chlorine. It is more desirable that it is [ 30 
thru/or 70 mol ] %, it is desirable that it is [ 25 thru/or 75 mol ] %, and it is [ as for the rate that the 
hydrogen atom of halogenated hydrocarbon is permuted by the halogen, it is still more desirable that it is 
/ 35 thru/or 65 mol / %, and ] most desirable that it is [ 40 thru/or 60 mol ] %. Methylene chloride is typical 
halogenated hydrocarbon. 

[0047] Two or more kinds of organic solvents may be mixed and used. Especially a desirable organic 
solvent is a mixed solvent of three kinds of mutually different solvents. The ether of 3 thru/or 12 and a 
carbon atomic number 3 thru/or 12 ketones, [ the 1st solvent ] The ester and the carbon atomic number of 
3 thru/or 12 are chosen for a carbon atomic number from the halogenated hydrocarbon of 1 thru/or 6. A 
carbon atomic number is chosen for the 2nd solvent from the straight chain-like monohydric alcohol of 1 
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thru/or 5, and the 3rd solvent is chosen from the hydrocarbon whose alcohol and boiling points whose 
boiling points are 30 thru/or 170 degrees C are 30 thru/or 170 degrees C. It is as having mentioned above 
about the 1st ether, ketone, ester, and halogenated hydrocarbon of a solvent. As for the 2nd solvent, a 
carbon atomic number is chosen from the straight chain-like monohydric alcohol of 1 thru/or 5. You may 
combine with the end of a hydrocarbon straight chain, and the hydroxyl group of alcohol may be combined 
in the middle (secondary alcohol), (primary alcohol) Specifically, the 2nd solvent is chosen from a 
methanol, ethanol, 1-propanol, 2-propanol, 1-butanol, 2-butanol, 1-pentanol, 2-pentanol, and 3-pentanol. 
It is desirable that it is 1 thru/or 4, as for the carbon atomic number of straight chain-like monohydric 
alcohol, it is still more desirable that it is 1 thru/or 3, and it is most desirable that it is 1 or 2. Ethanol is 
used especially preferably. 

[0048] The 3rd solvent is chosen from the hydrocarbon whose alcohol and boiling points whose boiling 
points are 30 thru/or 170 degrees C are 30 thru/or 170 degrees C. As for alcohol, it is desirable that it is 
monovalence. The hydrocarbon part of alcohol may be a straight chain, may have branching, or may be 
annular. As for a hydrocarbon part, it is desirable that it is saturated aliphatic hydrocarbon, the hydroxyl 
group of alcohol - first-class - you may be any of the third class. A methanol (boiling point: 64.65 degrees 

" C), ethanol (78.325 degrees C), 1-propanol (97.15 degrees C), 2-propanol (82.4 degrees C), 1-butanol (117.9 
- degrees C), 2-butanol (99.5 degrees C), t-butanol (82.45 degrees C), 1-pentanol (137.5 degrees C), 

- 2-methyl-2-butanol (101.9 degrees C), and a cyclohexanol (161 degrees C) are contained in the example of 
alcohol. 

[0049] Although the definition of said 2nd solvent is overlapped about alcohol, if the alcohol used as the 
2nd solvent is alcohol of a different class, it can be used as the 3rd solvent. For example, as the 2nd 
solvent, a potato is good, when using ethanol as the 3rd solvent using other alcohol (a methanol, 
1-propanol, 2-propanol, 1-butanol, 2-butanol, 1-pentanol, 2-pentanol, or 3-pentanol) contained in the 
definition of the 2nd solvent. A hydrocarbon may be a straight chain, may have branching, or may be 
annular. Both aromatic hydrocarbon and aliphatic hydrocarbon can be used. Aliphatic hydrocarbon may 
be saturation or may be unsaturated. A cyclohexane (boiling point: 80.7 degrees C), a hexane (69 degrees 
C), benzene (80.1 degrees C), toluene (110.6 degrees C), and a xylene (138.4-144.4 degrees C) are 
contained in the example of a hydrocarbon. 

[0050] In a three-sort mixed solvent, it is desirable 50 thru/or that the 1st solvent is contained 95% of the 
weight, it is more desirable in it 60 thru/or to be contained 92% of the weight, it is still more desirable in it 
65 thru/or to be contained 90% of the weight, and it is most desirable in it 70 thru/or to be contained 88% 
of the weight. As for the 2nd solvent, it is desirable 1 thru/or to be contained 30% of the weight, it is more 
desirable 2 thru/or to be contained 27% of the weight, it is still more desirable 3 thru/or to be contained 
24% of the weight, and it is most desirable 4 thru/or to be contained 22% of the weight. As for the 3rd 
solvent, it is desirable 1 thru/or to be contained 30% of the weight, it is more desirable 2 thru/or to be 
contained 27% of the weight, it is still more desirable 3 thru/or to be contained 24% of the weight, and it is 
most desirable 4 thru/or to be contained 22% of the weight. The organic solvent of further others is used 
together and it is good also as four or more sorts of mixed solvents. It is desirable to choose from three 
kinds of solvents which also mentioned above the solvent of the 4th henceforth in the case of using four or 
more sorts of mixed solvents. A solvent may be carried out other than three kinds of solvents mentioned 
above, and a carbon atomic number may use together ether (the example, the diisopropyl ether, the 
dimethoxyethane, the diethoxy ethane, the 1,4-dioxane, 1, 3-dioxolane, the tetrahydrofuran, the anisole, 
phenetole) and nitromethane of 3 thru/or 12. 

[0051] In [preparation [ of a solution ] (general approach)] this invention, a solution can be prepared by 
the general approach, without adopting a cooling solution process. A general approach is 0 degrees C or 
more in temperature (ordinary temperature or elevated temperature), and means processing. Preparation 
of a solution can be carried out using the preparation approach of a dope and equipment in the usual 
solvent cast method. In addition, in the case of a general approach, it is desirable to use halogenated 
hydrocarbon (especially methylene chloride) as an organic solvent, the inside of the solution with which 
the amount of cellulose ester is obtained - ten - or it adjusts so that it may be contained 40% of the 
weight. As for the amount of cellulose ester, it is still more desirable that they are 10 thru/or 30 % of the 
weight. The additive of arbitration mentioned later may be added in an organic solvent (the main solvent). 
A solution can be prepared by stirring cellulose ester and an organic solvent in ordinary temperature (0 
thru/or 40 degrees C). A high-concentration solution may be stirred under pressurization and heating 
conditions. Cellulose ester and an organic solvent are put into a pressurization container, and are sealed, 
and specifically, it stirs, heating to the temperature of the range which more than the boiling point in the 
ordinary temperature of a solvent and a solvent do not boil under pressurization. Whenever [ stoving 
temperature ] is usually 40 degrees C or more, are 60 thru/or 200 degrees C preferably, and are 80 thru/or 
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110 degrees C still more preferably. 

[0052] Each component may be put into a container, after rough-mixing beforehand. Moreover, you may 
supply to a container one by one. The container needs to be constituted so that it can stir. Inert gas, such 
as nitrogen gas, is poured in and a container can be pressurized. Moreover, the rise of the vapor pressure 
of the solvent by heating may be used. Or each component may be added under a pressure after sealing a 
container. When heating, heating from the exterior of a container is desirable. For example, jacket type 
heating apparatus can be used. Moreover, the whole container can also be heated by forming a plate 
heater in the exterior of a container, piping it, and circulating a liquid. It is desirable to prepare a stirring 
aerofoil in the interior of a container, and to stir using this. A stirring aerofoil has the desirable thing of 
the die length which reaches near the wall of a container. In order to update the liquid membrane of the 
wall of a container at the end of a stirring aerofoil, at it, it is desirable to prepare an extra jacket aerofoil. 
Instruments, such as a pressure gage and a thermometer, may be installed in a container. Each 
component is dissolved into a solvent within a container. The prepared dope is cooled using a heat 
exchanger etc., after taking out from the container after cooling or taking out. 

[0053] A solution can also be prepared with [preparation [ of a solution ] (cooling solution process)] cooling 
solution process. With a cooling solution process, making it dissolve can dissolve cellulose ester also into a 
difficult organic solvent (organic solvents other than halogenated hydrocarbon) by the usual dissolution 
approach. In addition, even if it is the solvent (for example, halogenated hydrocarbon) which can dissolve 
cellulose ester by the usual dissolution approach, according to the cooling solution process, there is 
effectiveness that a quickly uniform solution is obtained. First in a cooling solution process, it adds 
gradually, agitating cellulose ester in an organic solvent at a room temperature. As for the amount of 
cellulose ester, it is desirable 10 thru/or to adjust into this mixture, so that it may be contained 40% of the 
weight. As for the amount of cellulose ester, it is still more desirable that they are 10 thru/or 30 % of the 
weight. Furthermore, the additive of arbitration mentioned later may be added in mixture. 
[0054] Next, mixture is cooled at -100 thru/or -10 degrees C (preferably -80 thru/or -10 degrees C, still 
more preferably -50 thru/or -20 degrees C, most preferably -50 thru/or -30 degrees C). Cooling can be 
carried out in for example, a dry ice methanol bath (-75 degrees C) or the cooled diethylene-glycol solution 
(-30 thru/or -20 degrees C). Thus, if it cools, the mixture of cellulose ester and an organic solvent will be 
solidified. It is desirable that it is [ 4 degree-C ] above by /, as for a cooling rate, it is still more desirable 
that it is [ 8 degree-C ] above by /, and it is most desirable that it is [ 12 degree-C ] above by /. Although a 
cooling rate is so desirable that it is quick, it is an upper limit with a second theoretical 10000 degrees C /, 
and is an upper limit with a second technical 1000 degrees C /, and is an upper limit with a second 
practical 100 degrees C /. In addition, a cooling rate is the value which broke the difference of the 
temperature when starting cooling, and final cooling temperature by time amount after starting cooling 
until it reaches final cooling temperature. 

[0055] Furthermore, if this is warmed at 0 thru/or 200 degrees C (preferably 0 thru/or 150 degrees C, still 
more preferably 0 thru/or 120 degrees C, most preferably 0 thru/or 50 degrees C), cellulose ester will 
dissolve into an organic solvent. Leaving it in a room temperature may also stop a temperature up, it may 
be under hot bath, and may be warmed, warming -- it is desirable that it is [ 4 degree-C ] above by /, as for 
a rate, it is still more desirable that it is [ 8 degree-C ] above by /, and it is most desirable that it is [ 12 
degree-C ] above by /. warming ~ although a rate is so desirable that it is quick, it is an upper limit with a 
second theoretical 10000 degrees C /, and is an upper limit with a second technical 1000 degrees C /, and 
is an upper limit with a second practical 100 degrees C /. in addition, warming — temperature in case a 
rate starts warming, and final warming - since warming is started for a difference with temperature ~ 
final warming - it is the value broken by time amount until it reaches temperature. A uniform solution is 
obtained as mentioned above. In addition, when the dissolution is inadequate, actuation of cooling and 
warming may be repeated. It can judge whether the dissolution is enough only by observing the 
appearance of a solution by viewing. 

[0056] In a cooling solution process, in order to avoid moisture mixing by the dew condensation at the 
time of cooling, it is desirable to use a well-closed container, moreover, cooling - warming - actuation - 
setting - the time of cooling — pressurizing — warming - the time — decompressing — if — dissolution time 
amount — it can be shortened . In order to carry out pressurization and reduced pressure, it is desirable to 
use a pressure-resistant container. In addition, according to the differential scanning calorimetry (DSC), 
the false phase transition point of a sol condition and the gel state will exist in about 33 degrees C, and 
20% of the weight of the solution which dissolved cellulose acetate (whenever [ acetylation ]: 60.9%, 
viscosity average degree-of-polymerization:299) into methyl acetate with the cooling solution process will 
be in the uniform gel state below at this temperature. Therefore, it is necessary to save this solution 
preferably more than false phase transition temperature at about [ gel phase-transition-temperature plus 
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10 degree C ] temperature. However, this false phase transition temperature changes whenever [ average 
acetylation / of cellulose acetate ] with viscosity average polymerization degree, solution concentration, or 
organic solvents to be used. 

[0057] From the cellulose ester solution (dope) which carried out [manufacture of film] preparation, a 
cellulose ester film is manufactured by the solvent cast method. A dope is cast on a drum or a band, 
evaporates a solvent, and forms a film. As for the dope before flow casting, it is desirable to adjust 
concentration so that the amount of solid content may become 18 thru/or 35%. As for the front face of a 
drum or a band, it is desirable to make a mirror plane condition, the flow casting and the desiccation 
approach in the solvent cast method - a U.S. Pat. No. 2336310 number -- said No. 2367603 said - No. 
2492078 " said - No. 2492977 - said - No. 2492978 - said - No. 2607704 - said - No. 2739069 - said " 
No. 2739070 and British JP,640731,B - said - each official report of each specification of No. 736892, 
JP,45-4554,B, 49*5614, JP,60- 176834 A 60-203430, and 62-115035 has a publication. As for a dope, it is 
desirable that skin temperature casts on a drum 10 degrees C or less or a band. The thing which cast and 
which it guesses a style 2 seconds or more, and is dried is desirable. The obtained film can be stripped off 
from a drum or a band, it can dry by the elevated-temperature wind which changed temperature serially 
to further 100 to 160 degrees C, and a residual solvent can also be evaporated. The above approach has a 
publication in JP,5-17844,B. According to this approach, it is possible to strip off from flow casting and to 
■■ shorten the time amount of until. In order to enforce this approach, it is required for a dope to gel in the 
drum at the time of flow casting or the skin temperature of a band. The solution (dope) prepared 
according to this invention satisfies this condition. As for the thickness of the film to manufacture, it is 
desirable that they are 40 thru/or 120 micrometers, and it is still more desirable that they are 70 thru/or 
100 micrometers. 

[0058] On a [additive of film] cellulose ester film, in order to improve mechanical physical properties, or in 
order to improve a rate of drying, a plasticizer can be added. Phosphoric ester or carboxylate is used as a 
plasticizer. Triphenyl phosphate (TPP) and tricresyl phosphate (TCP) are contained in the example of 
phosphoric ester. As carboxylate, phthalic ester and citrate are typical. Dimethyl phthalate (DMP), 
diethyl phthalate (DEP), dibutyl phthalate (DBP), dioctyl phthalate (DOP), diphenyl phthalate (DPP), 
and diethyl hexyl phthalate (DEHP) are contained in the example of phthalic ester. Oacetyl citric-acid 
triethyl (OACTE) and Oacetyl tributyl citrate (OACTB) are contained in the example of citrate. Butyl 
oleate, methyl ricinoleate acetyl, a dibutyl sebacate, and various trimellitic acid ester are contained in the 
example of other carboxylate. A phthalate ester plasticizer (DMP, DEP, DBP, DOP, DPP, DEHP) is used 
preferably. DEP and especially DPP are desirable. It is desirable that they are 0.1 of the amount of 
cellulose ester thru/or 25 % of the weight, as for the addition of a plasticizer, it is still more desirable that 
they are 1 thru/or 20 % of the weight, and it is most desirable that they are 3 thru/or 15 % of the weight. 
[0059] On a cellulose ester film, a degradation inhibitor (an example, an anti-oxidant, a peroxide 
decomposition agent, radical inhibitor, a metal deactivator, an acid trapping agent, amine) and an 
ultraviolet-rays inhibitor may be added. About a degradation inhibitor, each official report of 
JP,3-199201,A, 5-1907073, 5-194789, 5-271471, and 6-107854 has a publication. As for the addition of a 
degradation inhibitor, it is desirable that they are 0.01 of the solution (dope) to prepare thru/or 1 % of the 
weight, and it is still more desirable that they are 0.01 thru/or 0.2 % of the weight. The effectiveness of a 
degradation inhibitor is hardly accepted that an addition is less than 0.01 % of the weight. If an addition 
exceeds 1 % of the weight, the bleed out (oozing out) of the degradation inhibitor on the front face of a film 
may be accepted. As an example of a desirable degradation inhibitor, butyl-ized hydroxytoluene (BHT) 
can be mentioned especially. About an ultraviolet-rays inhibitor, JP,7-11056,A has a publication. In 
addition, the cellulose acetate whenever [ average acetylation / whose ] are 55.0 thru/or 58.0% has a fault 
that the stability of the prepared solution and the manufactured physical properties of a film are inferior 
as compared with the cellulose triacetate whenever [ average acetylation / whose ] is 58.0% or more. 
However, it is possible to cancel this fault substantially by using the above degradation inhibitors, 
especially an antioxidant like butyl-ized hydroxytoluene (BHT). 

[0060] A [configuration of common liquid crystal display] cellulose ester film can be used for various 
applications. Especially when the cellulose ester film of this invention is used as an optical compensation 
sheet of a liquid crystal display, it is effective. Since there is the description that the retardation value of 
the thickness direction is high, the film itself can be used for the cellulose ester film of this invention as 
an optical compensation sheet. The liquid crystal display has the configuration which has arranged the 
optical compensation sheet of at least one sheet between the liquid crystal cell which comes to support 
liquid crystal between two electrode substrates, the polarizing element of two sheets arranged at the both 
sides, and this liquid crystal cell and this polarizing element. The configuration of a common liquid 
crystal display is explained referring to drawing 1 . 



- 12- 



JP2000-275434A 



[0061] Drawing 1 is the cross section of a common liquid crystal display. A liquid crystal layer (7) is 
prepared between resin substrates (5a, 5b). A transparent electrode layer (6a, 6b) is prepared in the liquid 
crystal side of a resin substrate (5a, 5b). The above liquid crystal layer, resin substrate, and transparent 
electrode (5-7) constitute a liquid crystal cell. The optical compensation sheet (4a, 4b) has pasted the 
upper and lower sides of a liquid crystal cell. The cellulose ester film of this invention can be used as this 
optical compensation sheet (4a, 4b). In addition, the optical compensation sheet (4a, 4b) also has the 
function to protect the side in which the protective coat (2a, 2b) of the polarization film (3a, 3b) is not 
prepared. The polarizing element (2a, 2b, 3a, 3b) is prepared in the upper and lower sides of an optical 
compensation sheet (4a and 4b). A polarizing element consists of a protective coat (2a, 2b) and 
polarization film (3a, 3b). In the liquid crystal display shown in drawing 1 , the surface treatment film (1) 
is further prepared on the polarizing element of one side. That the surface treatment film (l) is prepared 
is a side which people look at from outside. The back light of a liquid crystal display is prepared in the 
opposite side (2b side). Hereafter, a liquid crystal cell, an optical compensation sheet, and a polarizing 
element are explained further. 

[0062] The liquid crystal layer of a liquid crystal cell usually encloses and forms liquid crystal in the space 
which put and formed the spacer between two substrates. A transparent electrode layer is formed on a 
" substrate as transparent film containing the conductive matter. A gas barrier layer, a rebound ace court 
- layer, or (it uses for adhesion of a transparent electrode layer) an under coat layer may be further 
prepared in a liquid crystal cell. These layers are usually prepared on a substrate. Generally the 
substrate of a liquid crystal cell has 80 thru/or the thickness of 500 micrometers. 

[0063] An optical compensation sheet is a rate film of a birefringence for removing coloring of a liquid 
crystal screen. The cellulose ester film of this invention itself can be used as an optical compensation 
sheet. Moreover, in order to improve the angle of visibility of a liquid crystal display, the cellulose ester 
film of this invention and it may use in piles the film in which a reverse (forward / negative relation) 
birefringence is shown as an optical compensation sheet. The range of the thickness of an optical 
compensation sheet is the same as the desirable thickness of the film of this invention mentioned above. 
[0064] There are iodine system polarization film, and the color system polarization film and polyene 
system polarization film which use dichromatic dye as polarization film of a polarizing element. Generally 
any polarization film is manufactured using a polyvinyl alcohol system film. As for the protective coat of a 
polarizing plate, it is desirable to have 25 thru/or the thickness of 350 micrometers, and it is still more 
desirable to have the thickness which is 50 thru/or 200 micrometers. The surface treatment film may be 
prepared like the liquid crystal display shown in drawing 1 R> 1. A rebound ace court, antifog processing, 
anti-glare treatment, and acid-resisting processing are included in the function of the surface treatment 
film. 

[0065] As mentioned above, the optical compensation sheet which prepared the optical anisotropy layer 
containing liquid crystal (especially discotheque liquid crystallinity molecule) on the base material is also 
proposed (each official report publication of JP,3-9325,A, 6-148429, 8-50206, and 9-26572). The cellulose 
ester film of this invention can be used also as a base material of such an optical compensation sheet. 
[0066] As for a [optical anisotropy layer containing discotheque liquid crystallinity molecule] optical 
anisotropy layer, it is desirable that it is a layer containing the discotheque liquid crystallinity molecule 
which had and carried out inclination orientation of optically uniaxial [ negative ]. As for the angle of the 
disk side of a discotheque liquid crystallinity molecule, and a base material side to make, what is being 
changed in the depth direction of an optical anisotropy layer (hybrid orientation is carried out) is 
desirable. The optical axis of a discotheque liquid crystallinity molecule exists in the direction of a normal 
of a disk side. A discotheque liquid crystallinity molecule has form birefringence with the bigger refractive 
index of the direction of a disk side than the refractive index of the direction of an optical axis. As for an 
optical anisotropy layer, it is desirable to form by carrying out orientation of the discotheque liquid 
crystallinity molecule, and fixing the discotheque liquid crystallinity molecule of the orientation condition 
with the orientation film mentioned later. As for a discotheque liquid crystallinity molecule, fixing by the 
polymerization reaction is desirable. In addition, the direction where a retardation value becomes 0 does 
not exist in an optical anisotropy layer. In other words, the minimum value of the retardation of an optical 
anisotropy layer is a value exceeding 0. 

[0067] reference (C. - the volume Destrade et al., Mol.Crysr.Liq.Cryst., vol.71, and for page 111 (1981); 
Chemical Society of Japan --) with various discotheque liquid crystallinity molecules Quarterly Chmistry 
Survey, No.22, the chemistry of liquid crystal, Chapter 5, The Chapter 10 second article (1994); B.Kohne 
et al. and Angew.Chem. It is indicated by Soc.Chem.Comm., page 1794;(1985) J.Zhang et al., 
J.Am.Chem.Soc, vol.116, and page 2655 (1994). About the polymerization of a discotheque liquid 
crystallinity molecule, a JP,8-27284,A official report has a publication. In order to fix a discotheque liquid 
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crystallinity molecule by the polymerization, it is necessary to combine a polymerization nature machine 
with the disc-like core of a discotheque liquid crystallinity molecule as a substituent. However, if a 
polymerization nature machine is made to link with a disc-like core directly, it will become difficult to 
maintain an orientation condition in a polymerization reaction. Then, a connection radical is introduced 
between a disc-like core and a polymerization nature machine. Therefore, as for the discotheque liquid 
crystallinity molecule which has a polymerization nature machine, it is desirable that it is the compound 
expressed with the following type (II). 
[0068] (II) 

Among D(-LrQ) n type, D is a disc-like core,;L is the connection radical of bivalence,;Q is a polymerization 
nature machine, and; and n are the integers of 4 thru/or 12. The example of the disc-like core (D) of a 
formula (II) is shown below. In each following example, LQ (or QL) means the combination of the 
connection radical (L) of bivalence, and a polymerization nature machine (Q). 
[0069] 

[Formula 11] 



(Dl) 




(D-2) 




[0070] 

[Formula 12] 
(D3) 

QL— N 



LQ 



N— LQ 



N- 




[0071] 

[Formula 13] 

(D5) 




(D6) 
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[0072] 

[Formula 14] 
(D-7) 




(D8) 



[0073] 

[Formula 15] 
(D9) W 

Ql 




[0074] 

[Formula 16] 
(Dll) 




[0075] 

[Formula 17] 
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LQ 



\ [0076] 

[Formula 18] 
- (D13) (D14) 




[0078] As for the connection radical (L) of bivalence, in a formula (II), it is desirable that it is the 
connection radical of the bivalence chosen from the group which consists of an alkylene group, an 
alkenylene group, an arylene radical, -CO-, -NH-, -O, -S-, and those combination. As for the connection 
radical (L) of bivalence, it is still more desirable that it is the radical which combined at least two radicals 
of the bivalence chosen from the group which consists of an alkylene group, an alkenylene group, an 
arylene radical, -CO", -NH-, -O, and -S-. As for the connection radical (L) of bivalence, it is most desirable 
that it is the radical which combined at least two radicals of the bivalence chosen from the group which 
consists of alkylene group, alkenylene group, arylene radical, and -CO- and -O*. As for the carbon atomic 
number of an alkylene group, it is desirable that it is 1 thru/or 12. As for the carbon atomic number of an 
alkenylene group, it is desirable that it is 2 thru/or 12. As for the carbon atomic number of an arylene 
radical, it is desirable that it is 6 thru/or 10. The alkylene group, the alkenylene group, and the arylene 
radical may have the substituent (an example, an alkyl group, a halogen atom, a cyano ** alkoxy group, 
acyloxy radical). 

[0079] The example of the connection radical (L) of bivalence is shown below. Left-hand side combines 
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with a disc-like core (D), and right-hand side combines with a polymerization nature machine (Q). AL 

means an alkylene group or an alkenylene group, and AR means an arylene radical. 

Li: - AL-CO-OAL-L2: - ALCOOAL-0-L3: - AL-CO-OAL-OAL-L4: 

AL-CO-0-AL-0-CO-L5:-COAR-0-AL-L6:-CO-AR-0-AL-0-L7:-CO-AR-0-ALO-CO-L8:-CO-NH-AL-L9:-N 

H-AL-O-L10:-NH-AL-O-CO-[0080] L13: - 0-AL-0-CO-L14: - 0-AL-0-CO-NH-AL-L15: - 0-AL-S-AL-L16: - 

O-CO-AL-AR-O-AL-OCO-LI7: - O-CO-AR-O-AL-CO-LI8: - OCO-AR-0-AL-OCO-L19: 

O CO AR-O-AL-O-AL-O-CO L20: 

O CO-AR-O-AL-O-AL-O AL-O-CO L2i:^^ 

AL-[008l] The polymerization nature machine (Q) of a formula (II) is determined according to the class of 

polymerization reaction. The example of a polymerization nature machine (Q) is shown below. 

[0082] 

[Formula 20] 

(QD (Q2) (Q3) (Q4) (Q5) 



— CH=CH 2 — C=CH — CH 2 -C=CH — NH 2 — SO3H 

[0083] 

[Formula 21] 

(Q6) (Q7) (Q8) (Q9) 

P — C=CH 2 — CHsCH-CHj 
— CH 2 -CH-CH 2 



'3 



[0084] 

[Formula 22] 



(Q10) (Qll) (Q12) (Q13) (Q14) (Q15) 

— SH — CHO —OH — C0 2 H — N=C=Q — CH=CH~C 2 H 



[0085] 

[Formula 23] 

(Q16) (Q17) (Q18) 

— CH=CH-n-C 3 H 7 — CH=C~CH 3 <D 

6h 3 — CH^CH 2 

[0086] It is desirable that they are a partial saturation polymerization nature machine (Ql, Q2, Q3, Q7, 
Q8, Q15, Q16, Q17) or an epoxy group (Q6, Q18), as for a polymerization nature machine (Q), it is still 
more desirable that it is a partial saturation polymerization nature machine, and it is most desirable that 
it is an ethylene nature partial saturation polymerization nature machine (Ql, Q7, Q8, Q15, Q16, Q17). 
In a formula (II), n is the integer of 4 thru/or 12. A concrete figure is determined according to the class of 
discotheque core (D). In addition, although the combination of two or more L and Q may differ, its same 
thing is desirable. Two or more kinds of discotheque liquid crystallinity molecules (for example, the 
molecule which has an asymmetric carbon atom on the connection radical of bivalence and the molecule 
which it does not have) may be used together. 

[0087] An optical anisotropy layer forms a discotheque liquid crystallinity molecule and the coating liquid 
containing the following polymerization nature initiator or other additives by applying on the orientation 
film. As a solvent used for preparation of coating liquid, an organic solvent is used preferably. An amide 
(an example, N.N-dimethylformamide), a sulfoxide (an example, dimethyl sulfoxide), a heterocycle 
compound (an example, pyridine), a hydrocarbon (an example, benzene, hexane), alkyl halide (an example, 
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chloroform, dichloromethane), ester (an example, methyl acetate, butyl acetate), a ketone (an example, an 
acetone, methyl ethyl ketone), and the ether (an example, a tetrahydrofuran, 1, 2-dimethoxyethane) are 
contained in the example of an organic solvent. Alkyl halide and a ketone are desirable. Two or more 
kinds of organic solvents may be used together. 

[0088] Spreading of coating liquid can be carried out by the well-known approach (an example, an 
extrusion coating method, the direct gravure coating method, the reverse gravure coating method, die 
coating method). The discotheque liquid crystallinity molecule which carried out orientation maintains 
an orientation condition, and is fixed. As for immobilization, it is desirable to carry out by the 
polymerization reaction of the polymerization nature machine (Q) introduced into the discotheque liquid 
crystallinity molecule. The thermal polymerization reaction which uses a thermal polymerization 
initiator, and the photopolymerization reaction using a photopolymerization initiator are included in a 
polymerization reaction. A photopolymerization reaction is desirable, the example of a 
photopolymerization initiator - alpha-carbonyl compound (a U.S. Pat. No. 2367661 number — ) Each 
specification publication of said 2367670 numbers, the acyloin ether (U.S. Pat. No. 2448828 number 
specification publication), alpha-hydrocarbon permutation aromatic series acyloin compound (U.S. Pat. 
No. 2722512 number specification publication), a polykaryotic quinone compound (a U.S. Pat. No. 
3046127 number - said - each specification publication of No. 2951758) " The combination of a thoria 
" reel imidazole dimer and p-aminophenyl ketone (U.S. Pat. No. 3549367 number specification publication), 
m An acridine, a phenazine compound (JP, 60- 105667 A U.S. Pat. No. 4239850 number specification 
publication), and an OKESA diazole compound (U.S. Pat. No. 4212970 number specification publication) 
are contained. 

[0089] As for the amount of the photopolymerization initiator used, it is desirable that they are 0.01 of the 
solid content of coating liquid thru/or 20 % of the weight, and it is still more desirable that they are 0.5 
thru/or 5 % of the weight. As for the optical exposure for the polymerization of a discotheque liquid 
crystallinity molecule, it is desirable to use ultraviolet rays, exposure energy - 20 mJ/cm2 Or 50 J/cm2 it 
is - things ~ desirable - 100 thru/or 800 mJ/cm2 it is - things are still more desirable. In order to 
promote a photopolymerization reaction, an optical exposure may be carried out under heating conditions. 
It is desirable that they are 0.1 thru/or 10 micrometers, as for the thickness of an optical anisotropy layer, 
it is still more desirable that they are 0.5 thru/or 5 micrometers, and it is most desirable that they are 1 
thru/or 5 micrometers. 

[0090] The [orientation film] orientation film has the function to specify the direction of orientation of the 
discotheque liquid crystallinity molecule of an optical anisotropy layer. The orientation film is a means 
like accumulation of the organic compound (an example, omega-tricosane acid, dioctadecyl 
methylanmmonium chloride, stearyl acid methyl) by rubbing processing of an organic compound 
(preferably polymer), the method vacuum evaporationo of slanting of an inorganic compound, formation 
of the layer which has a micro groove, or the Langmuir-Blodgett's technique (LB film), and can be 
prepared. Furthermore, the orientation film which an orientation function produces is also known by 
grant of electric field, grant of a magnetic field, or optical exposure. As for the orientation film, forming by 
rubbing processing of a polymer is desirable. Polyvinyl alcohol is a desirable polymer. Especially the 
denaturation polyvinyl alcohol that the hydrophobic radical has combined is desirable. Since a 
hydrophobic radical has the discotheque liquid crystallinity molecule and compatibility of an optical 
anisotropy layer, orientation of the discotheque liquid crystallinity molecule can be carried out to 
homogeneity by introducing a hydrophobic radical into polyvinyl alcohol. A hydrophobic radical is 
combined with the principal chain end or side chain of polyvinyl alcohol. The carbon atomic number of a 
hydrophobic radical is [ six or more aliphatic series radicals (preferably an alkyl group or an alkenyl 
radical) or an aromatic series radical ] desirable. 

[0091] When combining a hydrophobic radical with the principal chain end of polyvinyl alcohol, it is 
desirable to introduce a connection radical between a hydrophobic radical and a principal chain end. -S-, 
-C(CN) R1-, -NR2-, -CS-, and those combination are included in the example of a connection radical. 
Above Rl And R2 A hydrogen atom or a carbon atomic number is the alkyl group (a carbon atomic number 
is the alkyl group of 1 thru/or 6 preferably) of 1 thru/or 6, respectively. When introducing a hydrophobic 
radical into the side chain of polyvinyl alcohol, a carbon atomic number should just transpose a part of 
acetyl group (-COCH3) of the vinyl acetate unit of polyvinyl alcohol to seven or more acyl groups 
(-COR3). R3 Carbon atomic numbers are six or more aliphatic series radicals or an aromatic series 
radical. Commercial denaturation polyvinyl alcohol (an example, MP103, MP203 and R1130, Kuraray Co., 
Ltd. make) may be used. As for whenever [ saponification / of the polyvinyl alcohol used for the 
orientation film (denaturation) ], it is desirable that it is 80% or more. (Denaturation) As for the 
polymerization degree of polyvinyl alcohol, it is desirable that it is 200 or more. Rubbing processing is 
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carried out by rubbing the front face of the orientation film several times in the fixed direction with paper 
or cloth. It is desirable to use the cloth with which die length and a size transplanted hair to homogeneity 
in uniform fiber. In addition, since orientation of the discotheque liquid crystallinity molecule is carried 
out using the orientation film, a discotheque liquid crystallinity molecule may be fixed with the 
orientation condition, an optical anisotropy layer may be formed, and only an optical anisotropy layer 
may be imprinted on a base material. Even if the discotheque liquid crystallinity molecule fixed in the 
state of orientation does not have the orientation film, it can maintain an orientation condition. Therefore, 
with an optical compensation sheet, the orientation film is not an indispensable (in manufacture of the 
optical compensation sheet containing a discotheque liquid crystallinity molecule, it is indispensable) 
element. 

[0092] The cellulose ester film of [VA mold liquid crystal display] this invention is especially used 
advantageously as a base material of the optical compensation sheet of VA mold liquid crystal display 
which has the liquid crystal cell in VA mode. About VA mold liquid crystal display, drawing 2 R> 2 - 
drawing 9 are quoted and explained. Drawing 2 is the sectional view showing typically the orientation of 

- the liquid crystallinity compound in the liquid crystal cell in VA mode at the time of no 
electrical-potential-difference impressing. As shown in drawing 2 , a liquid crystal cell has the structure 
which enclosed the liquid crystallinity compound (12) between the upper substrate (ll) and the bottom 

" substrate (13). Generally the liquid crystallinity compound (12) used for the liquid crystal cell in VA mode 

- has a negative dielectric constant anisotropy. When the applied voltage of the liquid crystal cell in VA 
mode is 0 (at the time of no electrical-potential-difference impressing), as shown in drawing 2 , the 
molecule of a liquid crystallinity compound (12) is carrying out orientation perpendicularly. If the 
polarizing element (not shown) of a pair is arranged to a cross Nicol's prism at the both sides of an 
up-and-down substrate (11 13), a retardation will not be produced in the direction of a normal of a 
substrate side (14). Consequently, light cannot be penetrated in the direction of a normal of a substrate 
side (14), but it becomes a black display. If a look is moved in the direction (15) to which it inclined from 
[ of a substrate ] the normal (14), since a retardation arises, light will penetrate and contrast will fall. The 
retardation of this direction of slant can be compensated by the optical anisotropy of an optical 
compensation sheet. For details, it mentions later ( drawing 5 R> 5 is quoted and explained). In addition, 
although all are carrying out orientation of the liquid crystallinity compound (12) perpendicularly 
completely, it is made to incline slightly in the fixed direction in fact in drawing 2 (pre tilt). This is for 
leaning all liquid crystallinity compounds in the fixed direction (the direction of a pre tilt) at the time of 
electrical-potential-difference impression (following drawing 3 explaining). 

[0093] Drawing 3 is the sectional view showing typically the orientation of the liquid crystallinity 
compound in the liquid crystal cell in VA mode at the time of electrical-potential-difference impression. An 
upper substrate (21) and a bottom substrate (23) have an electrode layer (not shown), and can impress an 
electrical potential difference to a liquid crystallinity compound (22), respectively. If an electrical 
potential difference is impressed as shown in drawing 3 , the molecule of the liquid crystallinity 
compound of a liquid crystal cell center section will take level orientation. Consequently, a retardation 
arises in the direction of a normal of a substrate side (24), and light penetrates. Thus, although the liquid 
crystal molecule of a liquid crystal cell center section will be in a level orientation condition, the liquid 
crystal molecule near the orientation film does not take a level orientation condition, but it carries out 
inclination orientation in the direction of a pre tilt. When a look is moved in the direction (25) leaned from 
[ of a substrate side ] the normal (24), and a look is moved in another direction (26) to a thing with a small 
include-angle change of a retardation, include-angle change of a retardation is large, therefore ~ although 
the angle of visibility of a longitudinal direction is symmetrical, and is large and a down angle of visibility 
is also large, when the direction of a pre tilt of a liquid crystallinity compound (the same direction as 26) 
is made down [ of an image ] " the upper and lower sides with an above narrow angle of visibility - it 
becomes an unsymmetrical viewing-angle property. In order to improve this viewing-angle property, it is 
necessary to compensate the retardation produced with the liquid crystal molecule which did not carry 
out level orientation but inclined at the time of electrical-potential-difference impression. An optical 
compensation sheet compensates the above-mentioned retardation, and has the function to improve a 
vision property (for the asymmetry in the direction of vision of the permeability at the time of 
electrical-potential-difference impression to be canceled). 

[0094] Drawing 4 is the mimetic diagram of the refractive-index ellipse which looks at the liquid crystal 
cell in VA mode which has arranged the polarizing element to the cross Nicol f s prism from [ of a eel 
substrate ] a normal, and is obtained, (a) of drawing 4 is a refractive-index ellipse at the time of no 
electrical-potential-difference impressing, and (b) is a refractive-index ellipse at the time of 
electrical-potential-difference impression. In cross NicoVs prism arrangement, the transparency shaft 
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(31a, 31b) of the polarizing element by the side of incidence and the transparency shaft (32a, 32b) of the 
polarizing element by the side of outgoing radiation are arranged perpendicularly. In the time of no 
electrical-potential-difference impressing, orientation of the liquid crystal molecule in a eel is 
perpendicularly carried out to the eel substrate side. Therefore, the refractive-index ellipse (33a) seen and 
obtained [ of a eel substrate ] from a normal becomes circular. In this case, since the retardation of a liquid 
crystal cell is set to 0, light does not penetrate it. On the other hand, in the time of 
electrical-potential-difference impression, orientation of the liquid crystal molecule in a eel is 
substantiaUy carried out horizontally to the eel substrate side. Therefore, the refractive-index ellipse 
(33b) seen and obtained [ of a eel substrate ] from a normal serves as an ellipse form. In this case, since 
the retardation of a liquid crystal cell serves as a value which is not 0, light penetrates it. In addition, the 
orthographic projection (34) to the liquid crystal cell substrate side of the optical axis of the liquid crystal 
molecule in a eel is shown in (b) of drawing 4 . 

[0095] Drawing 5 is the mimetic diagram showing the refractive-index ellipse of a forward optically 
uniaxial liquid crystal cell, and the refractive-index ellipse of a negative optically uniaxial optical 

r compensation sheet. When forward optically uniaxial optical anisotropy arises in a liquid crystal cell (43), 
the refractive-index ellipse (44) formed of the refractive index within a field parallel to a liquid crystal cell 
substrate (44x, 44y) and the refractive index (44x) of the thickness direction of a liquid crystal cell 
becomes the configuration where the Rugby ball as shown in drawing 5 R> 5 was stood. If the liquid 

, crystal cell which has the refractive-index ellipse of the shape of such (it is not spherical) a Rugby ball is 
regarded as drawing 2 having explained from across (15 of drawing 2 ), a retardation will arise. This 
retardation is canceled with a negative optically uniaxial optical compensation sheet (42), and can 
suppress optical leakage. With the optical compensation sheet (42) which has optically uniaxial 
[ negative ], the refractive-index ellipse (41) of the optical compensation sheet formed of the principal 
indices of refraction in an optical compensation sheet surface (41x, 41y) and the principal indices of 
refraction (41z) of the thickness direction of an optical compensation sheet becomes the shape of AMPAN 
as shown in drawing 4 . Therefore, the sum of 41x and 44x, the sum of 41y and 44y, and the sum of 41z 
and 44z serve as the almost same value. As the result, the retardation produced in the liquid crystal cell 
is canceled. In addition to the improvement function of the vision property mentioned above, there is also 
a function which prevents the optical leakage in the method incidence of slanting at the time of no above 
electrical-potential-difference impressing in the optical compensation sheet of this invention. 
[0096] Drawing 6 is the cross section showing the combination of the liquid crystal cell in VA mode, and 
the optical compensation sheet of two sheets. As shown in drawing 6 , the optical compensation sheet (53 
54) of two sheets is either of four kinds of variations of (a) - (d), and can be combined with the liquid 
crystal cell (50) in VA mode, (a) And with the variation of (c), the optical anisotropy layer (51) side 
containing the discotheque liquid crystallinity molecule of an optical compensation sheet (53 54) is 
stretched to the liquid crystal cell (50) in VA mode, and is used for it. With the variation of (a), the 
orientation film is prepared in the transparence base material (52) side of an optical anisotropy layer (51), 
and orientation of the discotheque liquid crystallinity molecule is carried out. With the variation of (c), 
the orientation film is prepared in the liquid crystal cell (50) side in VA mode of an optical anisotropy 
layer (51), and orientation of the discotheque liquid crystallinity molecule is carried out. (b) And with the 
variation of (d), the transparence base material (52) side of an optical compensation sheet (53 54) is 
stretched to the liquid crystal cell (50) in VA mode, and is used for it. With the variation of (b), the 
orientation film is prepared in the transparence base material (52) side of an optical anisotropy layer (51), 
and orientation of the discotheque liquid crystallinity molecule is carried out. With the variation of (d), 
the orientation film is prepared in the outside of an optical anisotropy layer (51), and orientation of the 
discotheque liquid crystallinity molecule is carried out. 

[0097] Drawing 7 is the cross section showing the combination of the liquid crystal cell in VA mode, and 
the optical compensation sheet of one sheet. As shown in drawing 7 , the optical compensation sheet (63) 
of one sheet is either of four kinds of variations of (e) - (h), and can be combined with the liquid crystal cell 
(60) in VA mode, (e) And with the variation of (g), the optical anisotropy layer (61) side containing the 
discotheque liquid crystallinity molecule of an optical compensation sheet (63) is stretched to the liquid 
crystal cell (60) in VA mode, and is used for it. With the variation of (e), the orientation film is prepared in 
the transparence base material (62) side of an optical anisotropy layer (61), and orientation of the 
discotheque liquid crystallinity molecule is carried out. With the variation of (g), the orientation film is 
prepared in the liquid crystal cell (60) side in VA mode of an optical anisotropy layer (61), and orientation 
of the discotheque liquid crystallinity molecule is carried out. (f) And with the variation of (h), the 
transparence base material (62) side of an optical compensation sheet (63) is stretched to the liquid 
crystal cell (60) in VA mode, and is used for it. With the variation of CD, the orientation film is prepared in 



-20- 



JP2000-275434A 



the transparence base material (62) side of an optical anisotropy layer (61), and orientation of the 
discotheque liquid crystallinity molecule is carried out. With the variation of (h), the orientation film is 
prepared in the outside of an optical anisotropy layer (61), and orientation of the discotheque liquid 
crystallinity molecule is carried out. 

[0098] Drawing 8 is the cross section of the optical compensation sheet used for VA mold liquid crystal 
display. The optical compensation sheet shown in drawing 8 has the lamination of the sequence of a base 
material (71), the orientation film (72), and an optical anisotropy layer (73). This lamination corresponds 
to the optical compensation sheet of (a) of drawing 6 , (b) or (e) of drawing 7 . and (f). The orientation film 
(72) is carrying out rubbing in the fixed direction (75), and the orientation function is given. The 
discotheque liquid crystallinity molecule (73a, 73b, 73c) contained in an optical anisotropy layer (73) is a 
planar molecule. A discotheque liquid crystallinity molecule (73a, 73b, 73c) merely has in a molecule, the 
flat surface (Pa, Pb, Pc), i.e., the disk side, of a piece. The disk side (Pa, Pb, Pc) inclines from a field (71a, 
71b, 71c) parallel to the field of a base material (71). The include angle between a disk side (Pa, Pb, Pc) 
and a field (71a, 71b, 71c) parallel to a base material side is a tilt angle (thetaa, thetab, thetac). Along 
with the normal (74) of a base material, the distance from the orientation film (62) follows on increasing, 
and also increases a tilt angle (thetaa<thetab<thetac). As for a tilt angle (thetaa, thetab, thetac), 
changing 0 thru/or in 60 degrees is desirable. As for the minimum value of a tilt angle, it is desirable that 
" they are 0 thru/or the range of 55 degrees, and it is still more desirable that it is the range which is 5 
thru/or 40 degrees. As for the maximum of a tilt angle, it is desirable that they are 5 thru/or the range of 
60 degrees, and it is still more desirable that it is the range which is 20 thru/or 60 degrees. As for the 
difference of the minimum value of a tilt angle, and maximum, it is desirable that they are 5 thru/or the 
range of 55 degrees, and it is still more desirable that it is the range which is 10 thru/or 40 degrees. If a 
tilt angle is changed as shown in drawing 8 , the angle-of-visibility expansion function of an optical 
compensation sheet will improve remarkably. Moreover, there is also a function to prevent generating of 
reversal of a display image, gradation change, or coloring in the optical compensation sheet to which the 
tilt angle was changed. 

[0099] Drawing 9 is the cross section of typical VA mold liquid crystal display. The liquid crystal display 
shown in drawing 9 consists of the optical compensation sheet (OCl, OC2) and back light (BL) of a pair 
which have been arranged between the polarizing element (A, B) of a pair, and the liquid crystal cell and 
polarizing element which were prepared in the both sides of the liquid crystal cell (VAC) in VA mode, and 
a liquid crystal cell. An optical compensation sheet (OCl, OC2) may arrange only one side. The arrow 
head (Rl, R2) of an optical compensation sheet (OCl, OC2) is the direction of rubbing of the orientation 
film (equivalent to the arrow head 75 in drawing 8 R> 8) established in the optical compensation sheet. In 
the liquid crystal display shown in drawing 9 , the optical anisotropy layer of an optical compensation 
sheet (OCl, OC2) is arranged at the liquid crystal cell side. The optical anisotropy layer of an optical 
compensation sheet (OCl, OC2) may be arranged to a polarizing element (A, B) side. When arranging an 
optical anisotropy layer to a polarizing element (A, B) side, the direction of rubbing of the orientation film 
(Rl, R2) becomes the sense contrary to drawing 9 . The arrow head CRP1, RP2) of a liquid crystal cell 
(VAC) is the direction of rubbing of the orientation film established in the liquid crystal cell substrate. 
The arrow head (PA, PB) of a polarizing element (A, B) is the transparency shaft of polarization of a 
polarizing element, respectively. 

[0100] As for the direction of rubbing of the orientation film prepared in the optical compensation sheet 
(Rl, R2), and the direction of rubbing of the orientation film (RP1, RP2) established in the liquid crystal 
cell substrate, it is desirable respectively that they are parallel or reverse parallel substantially. It is 
substantially desirable a rectangular cross or to arrange the transparency shaft (PA, PB) of polarization 
of a polarizing element so that it may become parallel. It means that a gap of an include angle is less than 
(preferably less than 15 degrees, still more preferably less than 10 degrees, most preferably less than 5 
degrees) 20 degrees as they are a rectangular cross, parallel, or reverse parallel substantially. 
Respectively, it is desirable that they are 10 thru/or 80 degrees, as for the include angle of the direction of 
rubbing of the orientation film (RP1, RP2) established in the liquid crystal cell substrate, and the 
transparency shaft (PA, PB) of polarization of a polarizing element, it is still more desirable that they are 
20 thru/or 70 degrees, and it is most desirable that they are 35 thru/or 55 degrees. 

[0101] It is desirable that the direction where the absolute value of a retardation becomes the optical 
compensation sheet used for VA mold liquid crystal display with min does not exist in the direction of a 
normal in the field of an optical compensation sheet. The optical property of the optical compensation 
sheet used for VA mold liquid crystal display is determined by arrangement with the optical property of 
an optical anisotropy layer, the optical property of a base material and an optical anisotropy layer, and a 
base material. Detail of those optical property is given below. As optical property, they are a retardation 
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within a field (Re), and the retardation (Rth) of the thickness direction about each of (l) optical anisotropy 
layer, (2) base materials, and the whole (3) optical compensation sheet. And the include angle (beta) of the 
direction where the absolute value of a retardation serves as min, and the normal of a sheet is important. 
The retardation within a field and the retardation of the thickness direction are the same as that of the 
definition of the cellulose ester film mentioned above. However, with an optical anisotropy layer and the 
whole optical compensation sheet, nx, ny, and nz in the definition mentioned above mean the principal 
indices of refraction within a field which satisfy nx>=ny>=nz. 

[0102] When using two optical compensation sheets for VA mold liquid crystal display, it is desirable to 
carry out the retardation within a field of an optical compensation sheet within the limits of -5nm thru/or 
5nm. Therefore, as for the absolute value of the retardation within each field of the optical compensation 
sheet of two sheets (Re3l), being referred to as 0 <= I Re31 1 <=5 is desirable. In order to adjust Re31 to the 
above-mentioned range, it is desirable that an optical anisotropy layer and a base material arrange 
further, using the difference (I I Rel I - 1 Re2 I I ) of the absolute value of the retardation within a field of 
an optical anisotropy layer (Rel) and the absolute value of the retardation within a field of a base 
, material (Re2) as 5nm or less so that the lagging axis within each field may become perpendicular 
substantially. When using one optical compensation sheet for VA mold liquid crystal display, it is 
desirable to carry out the retardation within a field of an optical compensation sheet within the limits of 
" -10nm thru/or lOnm. Therefore, as for the absolute value of the retardation within a field of the optical 
, compensation sheet of one sheet (R32), being referred to as 0 <= I Re32 | <=10 is desirable. In order to 
adjust Re32 to the above-mentioned range, it is desirable that an optical anisotropy layer and a base 
material arrange further, using the difference (I I Rel I - |Re2 I I) of the absolute value of the absolute 
value (Rel) of the retardation within a field of an optical anisotropy layer and the absolute value of the 
retardation within a field of a base material (Re2) as lOnm or less so that the lagging axis within each 
field may become perpendicular substantially. 

[0103] About the optical compensation sheet used for VA mold liquid crystal display, the range where the 
optical property of (l) optical anisotropy layer, (2) base materials, and the whole (3) optical compensation 
sheet is desirable is shown collectively below. In addition, the unit of Re and Rth is nm. The figure 3 of the 
value of a base material and with a top in the figure 2 of the value of an optical anisotropy layer and with 
a top in the figure 1 with a top means the value of an optical compensation sheet, respectively. The 
semantics of Re31 and Re32 is as above-mentioned. In addition, the desirable range of the retardation 
(Rth2) of the thickness direction of a base material is as having given the definition as optical property of 
the cellulose ester film mentioned above. Moreover, when forming two or more base materials, the 
retardation within a field of the whole base material (Re2) is equivalent to the total value of the 
retardation within a field of each base material. 
[0104] 

Desirable range The still more desirable range The most desirable range 

0<|Rel |<=200 5 <=|Rel |<=150 10 <=|Rel |<=1000 <=|Re2 |<=200 5 

<= I Re2 | <=150 10 <= | Re2 | <=1000 <= | Re31 1 <=4.5 0 <= I Re31 1 <=4 0 <= | Re31 1 <=3.50 <= I Re32 | <=9 0 

<= | Re32 1 <=8 0 <=|Re32|<=7 10 <= I Rthl | <=400 20 <=lRthl |<=300 30 

<=|Rthl |<=20010 <=|Rth3 |<=600 60 <=|Rth3 |<=500 100 <=|Rth3 |<=400 

0 degree<betal <=60 degree 0 degree<betal <=50 degree 0 degree<betal <=40 

degree 0 degree<=beta2 <=10 degree 0 degree<=beta2 <=5 degree 0 degree<=beta2 <=3 degree 0 

degree<beta3 <=50 degree 0 degree<beta3 <=45 degree 0 degree<beta3<=40-degree 

[0105] The cellulose ester film of [OCB mold liquid crystal display and HAN mold liquid 

crystal display] this invention is advantageously used also as a base material of the optical compensation 
sheet of the HAN mold liquid crystal display which has the liquid crystal cell in in the OCB mold liquid 
crystal display or HAN mode which it has the liquid crystal cell in OCB mode. Drawing 10 - drawing 15 
are quoted and explained about an OCB mold liquid crystal display and a HAN mold liquid crystal display. 
Drawing 1010 is a sectional view showing typically the orientation of the liquid crystallinity compound in 
the liquid crystal cell in OCB mode. Drawing 10 is in the condition of a black display, and corresponds at 
the time of the electrical-potential-difference impression in no MARI White mode, or no 
electrical-potential-difference impressing in NOMA reeve rack mode. As shown in drawing 10 , the liquid 
crystal cell in OCB mode has the structure which enclosed the liquid crystallinity compound (12) between 
the upper substrate (ll) and the bottom substrate (13). The birefringence of a liquid crystallinity 
compound (12) is small near a bottom substrate (13) about the direction (16a) to which a certain light goes 
in the liquid crystal cell in OCB mode, and the birefringence of the liquid crystallinity compound (12) near 
an upper substrate (ll) is large. Ibwards becoming axial symmetry focusing on the normal of a substrate 
to this direction (16a) (16b), the birefringence of a liquid crystallinity compound (12) is large near a 
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bottom substrate (13), and the birefringence of the liquid crystallinity compound (12) near an upper 
substrate (11) is small. Thus, in the liquid crystal cell in OCB mode, since a retardation becomes the 
symmetry focusing on the normal of a substrate, it has the optical self-compensation function. Therefore, 
the liquid crystal cell in OCB mode has the large angle of visibility theoretically. 

[0106] Drawing 11 is the sectional view showing typically the orientation of the liquid crystallinity 
compound in the liquid crystal cell in HAN mode. Drawing 11 is in the condition of a black display, and 
corresponds at the time of the electrical-potential-difference impression in no MAEI White mode, or no 
electrical-potential-difference impressing in NOMA reeve rack mode. As shown in drawing 11 , it has the 
structure with which the liquid crystal cell in ELAN mode also enclosed the liquid crystallinity compound 
(22) between the upper substrate (21) and the bottom substrate (23). HAN mode is the liquid crystal cell 
which applied the view of the liquid crystal cell (transparency mold) in OCB mode to the reflective mold 
liquid crystal cell. The birefringence of the liquid crystallinity compound (22) near an upper substrate (21) 
is large, concerning incident light (27) at the liquid crystal cell in HAN mode. The birefringence of a liquid 
crystallinity compound (22) is small near a bottom substrate (23). On the other hand, about outgoing 
radiation light (28), the birefringence of a liquid crystallinity compound (22) is large near a bottom 
substrate (23), and the birefringence of the liquid crystallinity compound (22) near an upper substrate 
(21) is small. Thus, in the liquid crystal cell in HAN mode, since the retardation of incident light and the 
- reflected light becomes the symmetry, it has the optical self-compensation function. Therefore, the liquid 
crystal cell in HAN mode also has the large angle of visibility theoretically. 

[0107] Also by the liquid crystal cell in OCB mode or HAN mode, if an angle of visibility is enlarged, the 
permeability of the light from a black display will increase remarkably, and contrast will fall. An optical 
compensation sheet is used in order to prevent the fall of the contrast in the incidence of the light of the 
direction of slant, to improve an angle-of-visibility property and to improve front contrast further. When a 
liquid crystal cell has optically uniaxial [ forward ] in a black display, as drawing 5 explained, it 
compensates optically using a negative optically uniaxial optical compensation sheet. 

[0108] Drawing 12 is the cross section showing the combination of the liquid crystal cell in OCB mode, 
and the optical anisotropy layer of the optical compensation sheet of two sheets. ******** with which an 
optical anisotropy layer (51 52) combines the optical compensation sheet of two sheets so that the liquid 
crystal cell (50) in OCB mode may be pinched as shown in drawing 12 - things are desirable. The 
discotheque liquid crystallinity molecule of an optical anisotropy layer (51 52) has the orientation 
condition of the liquid crystal molecule of the liquid crystal cell (50) in OCB mode, and the orientation 
(optical compensation is carried out) condition of corresponding. 

[0109] Drawing 13 is the cross section showing the combination of the liquid crystal cell in HAN mode, 
and the optical anisotropy layer of the optical compensation sheet of one sheet. ******** with which an 
optical anisotropy layer (61) combines the optical compensation sheet of one sheet so that it may become 
the screen side of the liquid crystal cell (60) in HAN mode as shown in drawing 13 — things are desirable. 
The discotheque liquid crystallinity molecule of an optical anisotropy layer (61) has the orientation 
condition of the liquid crystal molecule of the liquid crystal cell (60) in HAN mode, and the orientation 
(optical compensation is carried out) condition of corresponding. 

[0110] As shown in drawing 12 and drawing 13 , it can compensate optically by the optical anisotropy 
layer containing a discotheque liquid crystallinity molecule to the orientation condition of the liquid 
crystal cell in OCB mode and HAN mode. However, just the optical anisotropy layer of amendment of the 
retardation generated in amendment of the retardation of a liquid crystal cell and the optical anisotropy 
layer itself is inadequate. Then, as mentioned above, these retardations are amended by making a base 
material into optical anisotropy. The fundamental configuration (cross section) of the combination of an 
optical anisotropy layer and an optical anisotropy base material, i.e., an optical compensation sheet, is the 
same as that of the optical compensation sheet used for VA mold liquid crystal display explained by 
drawing 8 . 

[0111] Drawing 14 is the cross section of a typical OCB mold liquid crystal display. The liquid crystal 
display shown in drawing 14 consists of the optical compensation sheet (OCl, OC2) and back light (BL) of 
a pair which have been arranged between the polarizing element (A, B) of a pair, and the liquid crystal 
cell and polarizing element which were prepared in the both sides of the liquid crystal cell (OCBC) in 
OCB mode, and a liquid crystal cell. An optical compensation sheet (OCl, OC2) may arrange only one side. 
The arrow head (Rl, R2) of an optical compensation sheet (OCl, OC2) is the direction of rubbing of the 
orientation film established in the optical compensation sheet. In the liquid crystal display shown in 
drawing 14 , the optical anisotropy layer of an optical compensation sheet (OCl, OC2) is arranged at the 
liquid crystal cell side. The optical anisotropy layer of an optical compensation sheet (OCl, OC2) may be 
arranged to a polarizing element (A, B) side. When arranging an optical anisotropy layer to a polarizing 
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element (A, B) side, the direction of rubbing of the orientation film (Rl, R2) becomes the sense contrary to 
drawing 14 . The arrow head (RP1, RP2) of a liquid crystal cell (OCBC) is the direction of rubbing of the 
orientation film established in the liquid crystal cell substrate. The arrow head (PA, PB) of a polarizing 
element (A, B) is the transparency shaft of polarization of a polarizing element, respectively. 
[0112] As for the direction of rubbing of the orientation film prepared in the optical compensation sheet 
(Rl, R2), and the direction of rubbing of the orientation film (RPl, RP2) established in the liquid crystal 
cell substrate, it is desirable respectively that they are parallel or reverse parallel substantially. It is 
substantially desirable a rectangular cross or to arrange the transparency shaft (PA, PB) of polarization 
of a polarizing element so that it may become parallel. It means that a gap of an include angle is less than 
(preferably less than 15 degrees, still more preferably less than 10 degrees, most preferably less than 5 
degrees) 20 degrees as they are a rectangular cross, parallel, or reverse parallel substantially. 
Respectively, it is desirable that they are 10 thru/or 80 degrees, as for the include angle of the direction of 
rubbing of the orientation film (RPl, RP2) established in the liquid crystal cell substrate, and the 
transparency shaft (PA, PB) of polarization of a polarizing element, it is still more desirable that they are 
. 20 thru/or 70 degrees, and it is most desirable that they are 35 thru/or 55 degrees. 

[0113] Drawing 15 is the cross section of a typical HAN mold liquid crystal display. The liquid crystal 
display shown in drawing 15 consists of the optical compensation sheet (OC) and reflecting plate (RB) 
" which have been arranged between a polarizing element (A), and the liquid crystal cell and polarizing 
„ element which were prepared in the screen side of the liquid crystal cell (HANC) in HAN mode, and a 
liquid crystal cell. The arrow head (R) of an optical compensation sheet (OC) is the direction of rubbing of 
the orientation film established in the optical compensation sheet. The arrow head (RP) of a liquid crystal 
cell (HANC) is the direction of rubbing of the orientation film established in the liquid crystal cell 
substrate. The arrow head (PA) of a polarizing element (A) is the transparency shaft of polarization of a 
polarizing element. As for the direction of rubbing of the orientation film prepared in the optical 
compensation sheet (R), and the direction of rubbing of the orientation film (RP) established in the liquid 
crystal cell substrate, it is desirable respectively that they are parallel or reverse parallel substantially. It 
means that a gap of an include angle is less than (preferably less than 15 degrees, still more preferably 
less than 10 degrees, most preferably less than 5 degrees) 20 degrees as they are parallel or reverse 
parallel substantially. It is desirable that they are 10 thru/or 80 degrees, as for the direction of rubbing of 
the orientation film (RP) established in the liquid crystal cell substrate, and the include angle with the 
transparency shaft (PA) of polarization of a polarizing element, it is still more desirable that they are 20 
thru/or 70 degrees, and it is most desirable that they are 35 thru/or 55 degrees. 

[0114] It is desirable that the direction where the absolute value of a retardation becomes the optical 
compensation sheet used for an OCB mold liquid crystal display or a HAN mold liquid crystal display 
with min does not exist in the direction of a normal in the field of an optical compensation sheet. The 
optical property of the optical compensation sheet used for an OCB mold liquid crystal display or a HAN 
mold liquid crystal display is also determined by arrangement with the optical property of an optical 
anisotropy layer, the optical property of a base material and an optical anisotropy layer, and a base 
material. Detail of those optical property is given below. As optical property, they are a retardation within 
a field (Re), and the retardation (Rth) of the thickness direction about each of (l) optical anisotropy layer, 
(2) base materials, and the whole (3) optical compensation sheet. It is important. In an OCB mold liquid 
crystal display or a HAN mold liquid crystal display, relative relation with the optical property (the 
retardation within a field and retardation of the thickness direction) of (4) liquid crystal cells is also still 
more important. The retardation within a field and the retardation of the thickness direction are the 
same as that of the definition of the cellulose ester film mentioned above. However, with an optical 
anisotropy layer and the whole optical compensation sheet, nx, ny, and nz in the definition mentioned 
above mean the principal indices of refraction within a field which satisfy nx>=ny>=nz. 
[0115] In the mode which uses two optical compensation sheets, it is desirable to adjust the relation 
between the retardation within a field of an optical compensation sheet (Re3) and the retardation within 
a field of a liquid crystal cell (Re4) so that the following formula may be satisfied. 

In the mode which uses one Re4-20 <— I Re3 I x2 <=Re4+20 optical compensation sheet, it is desirable to 
adjust the relation between the retardation within a field of an optical compensation sheet (Re3) and the 
retardation within a field of a liquid crystal cell (Re4) so that the following formula may be satisfied. 
Re4-20 <= | Re3 I <=Re 4+20 [0116] (l) The range where the optical property of an optical anisotropy layer, 
(2) base materials, and (3) optical compensation sheet is desirable is shown collectively below. In addition, 
the unit of Re and Rth is nm. The figure 3 of the value of a base material and with a top in the figure 2 of 
the value of an optical anisotropy layer and with a top in the figure 1 with a top means the value of an 
optical compensation sheet, respectively. In addition, the desirable range of the retardation (Rth2) of the 
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thickness direction of a base material is as having given the definition as optical property of the cellulose 
ester film mentioned above. Moreover, when forming two or more base materials, the retardation within a 
field of the whole base material (Re2) is equivalent to the total value of the retardation within a field of 
each base material. Furthermore, the retardation within a field of an optical compensation sheet (Re3) is 
adjusted by relation with the retardation within a field of the liquid crystal cell mentioned above (Re4). 
[0117] 

Desirable range The still more desirable range The most desirable range 

0<|Rel </SUP> i<=200 5 <=|Rel |<=150 10 <=|Rel |<=1000 <=|Re2 

I <=200 5 <=|Re2 |<=150 10 <=|Re2 |<=1000 <=|Re3 |<=4.5 0 <=|Re3 |<=4 0 <= I Re3 | <=3.5 

50 <=IRthl |<=1000 50 <=|Rthl |<=800 100 <= I Rthl | <=50050 <=|Rth3 

I <=1000 60 <= I Rth3 I <=500 100 <= I Rth3 | <=400 [0118] 

[Example] In the [example l] room temperature, 60.9% of cellulose acetate 45 weight section, the 
retardation rise agent (16) 0.59 weight section, the methylene chloride 232.72 weight section, the 
methanol 42.57 weight section, and the n-butanol 8.50 weight section were mixed whenever [ average 
acetylation ], and the solution (dope) was prepared. Using the band casting machine of 6m of effective 
length, the obtained solution (dope) was cast so that desiccation thickness might be set to 100 

* micrometers, and it dried. About the manufactured cellulose acetate film, the retardation value (Rth550) 

• of the thickness direction in the wavelength of 550nm was measured using the ellipsomter (M-150, Jasco 
Corp. make). A result is shown in the 1st table. 

" [0119] 

[Formula 24] 




[0120] The film was manufactured and evaluated like the example 1 except having not added the 

[example 1 of comparison] retardation rise agent (16). A result is shown in the 1st table. 

[0121] It replaced with the [examples 2-3] retardation rise agent (16), and except **** for tales doses, like 

the example 1, the film was manufactured and a retardation rise agent (17) and (18) were evaluated, 

respectively. A result is shown in the 1st table. 

[0122] 

[Formula 25] 




[0123] 

[Formula 26] 
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[0124] 
[Table 1] 

1st table film Retardation rise agent Retardation value (Rth550) 

The example 1 of comparison Nothing 20nm Example 1 (16) 179nm Example 2 

(17) 188nm Example 3 (18) 202nm [0125] In the [example 4] room temperature, 

- 60.9% of cellulose acetate 45 weight section, the retardation rise agent (19) 0.68 weight section, the 
triphenyl phosphate (plasticizer) 2.75 weight section, the phosphoric-acid biphenyl diphenyl 2.20 weight 
section, the methylene chloride 232.72 weight section, the methanol 42.57 weight section, and the 
n-butanol 8.50 weight section were mixed whenever [ average acetylation ], and the solution (dope) was 
prepared. 

[0126] Using the band casting machine of 6m of effective length, the obtained solution (dope) was cast so 
that desiccation thickness might be set to 100 micrometers, and it dried. About the manufactured 
cellulose acetate film, the retardation value (Rth550) of the thickness direction in the wavelength of 
550nm was measured using the ellipsomter (M-150, Jasco Corp. make). Furthermore, the film front face 
was observed and the existence of bleed out was evaluated. A result is shown in the 2nd table. 
[0127] 

[Formula 27] 




[0128] The film was manufactured and evaluated like the example 1 except having not added the 

[example 2 of comparison] retardation rise agent (19). A result is shown in the 2nd table. 

[0129] It replaced with the [examples 5-6] retardation rise agent (19), and except **** for tales doses, like 

the example 1, the film was manufactured and a retardation rise agent (20) and (21) were evaluated, 

respectively. A result is shown in the 2nd table. 

[0130] 

[Formula 28] 
(20) OC 2 H 6 

jr OC 2 H 5 



CgHsO 




OCzHs 



[0131] 

[Formula 29] 
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[0132] 
[Table 2] 

The 2nd table film Retardation rise agent Rth550 Bleed out 

The example 2 of comparison Nothing 50nm Nothing Example 4 (19) 120nm 

* Nothing Example 5 (20) HOnm Nothing Example 6 (21) 160nm Nothing 

[0133] [Example 7] 

- (Creation of a liquid crystal cell) The polyimide film was prepared in the glass substrate with an electrode 
(ITO) as orientation film, and rubbing processing was performed to it. Two obtained glass substrates were 

n opposed by the arrangement which meets, the eel gap was set as 10 micrometers, liquid crystal (ZLI1132, 
Merck Co. make) was poured in, and the liquid crystal cell in OCB mode was created. 
[0134] (Creation of a liquid crystal display) Two cellulose acetate films created in the example 4 have been 
arranged as an optical compensation sheet so that a liquid crystal cell may be pinched. The polarizing 
element has been arranged so that the whole may be inserted into the outside. When the electrical 
potential difference was impressed to the created liquid crystal display by 55Hz square wave, the clear 
image without coloring was obtained. 
[0135] [Example 8] 

(Base material of an optical compensation sheet) The cellulose acetate film created in the example 4 was 
used as a base material of an optical compensation sheet. 

[0136] (Formation of the orientation film) It is coating liquid of the following presentation on a base 
material at a slide coating machine 25 ml/m2 It applied. It dried for 150 seconds by 90 more-degree C 
warm air for 60 seconds by 60-degree C warm air. Next, rubbing processing was carried out on the fi lm 
formed in the direction parallel to the direction of a lagging axis of a base material. 
[0137] 

orientation film coating liquid presentation The 

following denaturation polyvinyl alcohol Ten weight sections Water The 371 weight sections Methanol 
The 119 weight sections Glutaraldehyde (cross linking agent) 0.5 weight sections 

[0138] 

[Formula 30] 

— (CH2-CH) B7 . B — _(CH 2 -9H) 12 . 0 — — (CH 2 -CH) 0 .2— 




0(CH2) 4 OCOCH 



[0139] On the orientation film, the 1.8g of the following discotheque liquid crystallinity compounds, 
(Formation of an optical anisotropy layer) Ethyleneoxide conversion trimethylolpropane triacrylate 
(V#360, product made from Osaka Organic chemistry) 0.2g, Cellulose-acetate-butylate (CAB 551-0.2, 
made in Eastman Chemical) 0.04g, The coating liquid which dissolved 0.06g (IRUGAKYUA 907, 
Ciba-Geigy make) of photopolymerization initiators and 0.02g (kaya KYUA DETX, Nippon Kayaku Co., 
Ltd. make) of sensitizers in the 8.43g methyl ethyl ketone was applied with the wire bar of #2.5. This was 
stuck on the metaled frame, it heated for 2 minutes in the 130-degree C thermostat, and orientation of 
the discotheque liquid crystallinity compound was carried out. Next, UV irradiation was carried out for 1 
minute using the 120 W/cm high-pressure mercury-vapor lamp at 130 degrees C, and the bridge was 
constructed in the discotheque liquid crystallinity compound. Then, it cooled radiationally to the room 
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temperature. Thus, the optical compensation sheet (l) was produced. 
[0140] 

[Formula 31] 



R 




[0141] (Evaluation of an optical compensation sheet) The thickness of an optical anisotropy layer was 
about 1.0 micrometers. When the retardation value of only an optical anisotropy layer was measured in 
accordance with the rubbing shaft, the direction where a retardation becomes 0 did not exist. The average 
tilt angle of the optical axis of an optical anisotropy layer, i.e., the include angle of the direction where a 
* retardation serves as min, and the normal of a sheet, (beta l) was 28 degrees. Moreover, the retardation 
of 13nm (Re 1 = 13) and the thickness direction of the retardation within a field was 35nm (Rth 1 = 35). 
Using the microtome, it accompanied in the direction of rubbing, the optical compensation sheet (l) was 
cut perpendicularly, and the very thin perpendicular fragment (sample) was obtained. It is a sample 
Os04 Into the ambient atmosphere, it was left for 48 hours and dyed. The dyeing sample was observed 
with the transmission electron microscope (TEM), and the microphotography was obtained. With the 
dyeing sample, the acryloyl radical of said discotheque liquid crystallinity compound was dyed, and it 
accepted as an image of a photograph. As a result of examining this photograph, it was admitted that the 
disc-like structural unit of a discotheque liquid crystallinity compound leaned from the front face of a 
base material. Furthermore, the distance from a support surface followed the tilt angle on increasing, and 
was increasing it continuously. 

[0142] (Creation of VA mode liquid crystal cell) In the 3 % of the weight water solution of polyvinyl alcohol, 
octadecyl dimethylannmonium chloride (coupling agent) was added 1% of the weight. After carrying out 
the spin coat of this on the glass substrate with an ITO electrode and heat-treating it at 160 degrees C, 
rubbing processing was performed and the perpendicular orientation film was formed. Rubbing 
processing was carried out so that it might become an opposite direction in two glass substrates. Two 
glass substrates were opposed so that a eel gap (d) might be set to 5.5 micrometers. The liquid 
crystallinity compound (deltan:0.05) which uses an ester system and an ethane system as a principal 
component was poured into the eel gap, and VA mode liquid crystal cell was created. The product of delta 
n and d was 275nm. 

[0143] (Creation of VA mold liquid crystal display) Tb VA mode liquid crystal cell, the optical 
compensation sheet (l) has been arranged so that a eel may be pinched and the optical anisotropy layer of 
two sheets and an optical compensation sheet and the glass substrate of a liquid crystal cell may meet. 
The direction of rubbing of the orientation film of VA mode liquid crystal cell and the direction of rubbing 
of the orientation film of an optical compensation sheet have been arranged so that it may become reverse 
parallel. The polarizing element has been arranged to the cross Nicol's prism at these both sides. The 
electrical potential difference was impressed by 55Hz square wave to VA mode liquid crystal cell. It 
considered as NB mode of black display 2V and white display 6V, and the ratio (a white display / black 
display) of permeability was made into the contrast ratio. The contrast ratio from the upper and lower 
sides and right and left was measured in the instrument (EZ-Contrastl60D, product made from ELDIM). 
consequently, a transverse-plane contrast ratio ~ 300 and an angle of visibility (include angle of the visual 
field from which a contrast ratio 10 is obtained) - four directions - as good a result as 70 degrees was 
obtained for all. 
[0144] [Example 9] 

(Base material of an optical compensation sheet) The cellulose acetate film created in the example 4 was 
used as a base material of an optical compensation sheet. 

[0145] (Formation of the orientation film) It is coating liquid of the following presentation on a base 
material at a slide coating machine 25 ml/m2 It applied. It dried for 2 minutes at 60 degrees C. Next, 
rubbing processing was carried out on the film formed in the direction parallel to the large direction of the 
principal indices of refraction within the field of a base material. For 150mm and a bearer rate, a part for 
lOm/and the wrapping include angle were [ the diameter of a rubbing roll / 6 degrees and the rubbing roll 
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rotational frequency of rubbing conditions ] 1200rpm. 
[0146] 

orientation film coating liquid presentation 10% of 

the weight water solution of the denaturation polyvinyl alcohol used in the example 8 24g Water 73g 
Methanol 23g 50-% of the weight water solution of glutaraldehyde (cross linking agent) 

0.2g- [0147] 1.8g of discotheque liquid crystallinity compounds used in the 

example 8 on the orientation film, (Formation of an optical anisotropy layer) Ethyleneoxide conversion 
trimethylolpropane triacrylate (V#360, product made from Osaka Organic chemistry) 0.2g, 
Cellulose-acetate-butylate (CAB 551-0.2, made in Eastman Chemical) 0.04g, Cellulose-acetate-butylate 
(CAB 531-1.0, made in Eastman Chemical) O.Olg, The coating liquid which dissolved 0.06g (IRUGAKYUA 
907, Ciba-Geigy make) of photopolymerization initiators and 0.02g (kaya KYUA DETX, Nippon Kayaku 
Co., Ltd. make) of sensitizers in the 3.4g methyl ethyl ketone was applied with the wire bar of #6. This 
was stuck on the metaled frame, it heated for 3 minutes in the 140-degree C thermostat, and orientation 
of the discotheque liquid crystallinity compound was carried out. Next, UV irradiation was carried out for 
1 minute using the 120 W/cm high-pressure mercury-vapor lamp at 140 degrees C, and the bridge was 
constructed in the discotheque liquid crystallinity compound. Then, it cooled radiationally to the room 
temperature. Thus, the optical compensation sheet (2) was produced. 
- [0148] (Evaluation of an optical compensation sheet) The thickness of an optical anisotropy layer was 2.0 
micrometers. When the retardation value of only an optical anisotropy layer was measured in accordance 
with the rubbing shaft, the direction where a retardation becomes 0 did not exist. When fitting [ the 
retardation value / with the simulation ], optically uniaxial [ negative ] has checked the hybrid orientation 
condition of changing to continuation from 4 degrees to 68 degrees, in the thickness direction. The 
retardation of 41nm (Re 1 = 41) and the thickness direction of the retardation within a field of an optical 
anisotropy layer was 135nm (Rth 1 = 135). Using the microtome, it accompanied in the direction of 
rubbing, the optical compensation sheet (2) was cut perpendicularly, and the very thin perpendicular 
fragment (sample) was obtained. It is a sample Os04 Into the ambient atmosphere, it was left for 48 
hours and dyed. The dyeing sample was observed with the transmission electron microscope (TEM), and 
the microphotography was obtained. With the dyeing sample, the acryloyl radical of said discotheque 
liquid crystallinity compound was dyed, and it accepted as an image of a photograph* As a result of 
examining this photograph, it was admitted that the disc-like structural unit of a discotheque liquid 
crystallinity compound leaned from the front face of a base material. Furthermore, the distance from a 
support surface followed the tilt angle on increasing, and was increasing it continuously. 
[0149] (Creation of an OCB mode liquid crystal cell) The polyimide film was prepared as orientation film 
on the glass substrate with an ITO electrode, and rubbing processing was performed. Rubbing processing 
was carried out so that it might become an opposite direction in two glass substrates. Two glass 
substrates were opposed so that a eel gap (d) might be set to 8 micrometers. About the eel gap, deltan 
poured in the liquid crystallinity compound (ZLI1132, Merck Co. make) of 0.1396, and created the OCB 
mode liquid crystal cell. 1109nm and the retardation within a field of the product of delta n and d were 
89nm (Re 4 = 89). 

[0150] (Creation of an OCB mold liquid crystal display) lb the OCB mode liquid crystal cell, the optical 
compensation sheet (2) has been arranged so that a eel may be pinched and the optical anisotropy layer of 
two sheets and an optical compensation sheet and the glass substrate of a liquid crystal cell may meet. 
The direction of rubbing of the orientation film of an OCB mode liquid crystal cell and the direction of 
rubbing of the orientation film of an optical compensation sheet have been arranged so that it may 
become reverse parallel. The polarizing element has been arranged to the cross Nicol's prism at these 
both sides. The electrical potential difference was impressed by 55Hz square wave to the OCB mode 
liquid crystal cell. It considered as NW mode of white display 2V and black display 6V, and the ratio (a 
white display / black display) of permeability was made into the contrast ratio. The contrast ratio from 
the upper and lower sides and right and left was measured in the instrument (LCD-5000, product made 
from Otsuka Electron). Consequently, as good a result as 67 degrees was obtained [ the upper angle of 
visibility (include angle of the visual field from which a contrast ratio 10 is obtained) / the lower angle of 
visibility ] for each angle of visibility on either side 59 degrees 80 degrees or more. 
[0151] [Example 10] 

(Creation of a HAN mode liquid crystal cell) The polyimide film was prepared as orientation film on the 
glass substrate with an ITO electrode, and rubbing processing was performed. Prepared one more glass 
substrate with an ITO electrode, silicon oxide was made to vapor-deposit, and the orientation film was 
formed. Two glass substrates were opposed so that a eel gap (d) might be set to 4 micrometers. About the 
eel gap, deltan poured in the liquid crystallinity compound (ZLI1132, Merck Co. make) of 0.1396, and 
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created the HAN mode liquid crystal cell. 558nm and the retardation within a field of the product of delta 
n and d were 44nm (Re 4 = 44). 

[0152] (Creation of a HAN mold liquid crystal display) The optical compensation sheet (2) created in the 
example 9 to the screen side of a HAN mode liquid crystal cell has been arranged so that one sheet and an 
optical anisotropy layer may become a eel side. The direction of rubbing of the orientation film of a HAN 
mode liquid crystal cell and the direction of rubbing of the orientation film of an optical compensation 
sheet have been arranged so that it may become reverse parallel. On an optical compensation sheet, the 
polarizing element has been arranged so that the include angle of the transparency shaft of a polarizing 
element and the direction of rubbing of a liquid crystal cell may become 45 degrees. The diffusion plate 
has been arranged on a polarizing element. The mirror (reflecting plate) has been arranged in the 
opposite side of a HAN mode liquid crystal cell. Prom [ of the screen of the created HAN mold liquid 
crystal display ] the normal, the light source was placed in the direction leaned 20 degrees, and light was 
irradiated, lb the HAN mode liquid crystal cell, the electrical potential difference was impressed by 55Hz 
square wave. It considered as NW mode of white display 2V and black display 6V, and the ratio (a white 
display / black display) of permeability was made into the contrast ratio. The contrast ratio from the 
upper and lower sides and right and left was measured in the instrument (bm-7, product made from 
TOPCON). Consequently, as good a result as 39 degrees was obtained [ the upper angle of visibility 
- (include angle of the visual field firom which a contrast ratio 10 is obtained) / the lower angle of visibility ] 
for each angle of visibility on either side 26 degrees 44 degrees. 

[Brief Description of the Drawings] 

[Drawing ll It is the cross section of a common liquid crystal display. 

[Drawing 21 It is the sectional view showing typically the orientation of the liquid crystallinity compound 
in the liquid crystal cell in VA mode at the time of no electrical-potential-difference impressing. 
[Drawing 3] It is the sectional view showing typically the orientation of the liquid crystallinity compound 
in the liquid crystal cell in VA mode at the time of electrical-potential-difference impression. 
[Drawing 41 It is the mimetic diagram of the index ellipsoid which looks at the liquid crystal cell in VA 
mode which made the polarizing element arrangement at the cross Nicol's prism from [ of a eel substrate ] 
a normal, and is obtained. 

[Drawing 5] It is the mimetic diagram showing the refractive-index ellipse of a forward optically uniaxial 
liquid crystal cell, and the refractive -index ellipse of a negative optically uniaxial optical compensation 
sheet. 

[Drawing 6l It is the cross section showing the combination of the liquid crystal cell in VA mode, and the 
optical compensation sheet of two sheets. 

[Drawing 7] It is the cross section showing the combination of the liquid crystal cell in VA mode, and the 
optical compensation sheet of one sheet. 

[Drawing 81 It is the cross section of the optical compensation sheet used for VA mold liquid crystal 
display. 

[Drawing 9] It is the cross section of typical VA mold liquid crystal display. 

[Drawing 101 It is the sectional view showing typically the orientation of the liquid crystallinity 
compound in the liquid crystal cell in OCB mode. 

[Drawing 111 It is the sectional view showing typically the orientation of the liquid crystallinity compound 
in the liquid crystal cell in HAN mode. 

[Drawing 121 It is the cross section showing the combination of the liquid crystal cell in OCB mode, and 
the optical anisotropy layer of the optical compensation sheet of two sheets. 

[Drawing 131 It is the cross section showing the combination of the liquid crystal cell in HAN mode, and 

the optical anisotropy layer of the optical compensation sheet of one sheet. 

[Drawing 141 It is the cross section of a typical OCB mold liquid crystal display. 

[Drawing 151 It is the cross section of a typical HAN mold liquid crystal display. 

[Description of Notations] 

1 Surface Treatment Film 

2a, 2b Protective coat of a polarizing element 

3a, 3b Polarization film 

4a, 4b Optical compensation sheet 

5a, 5b Resin substrate of a liquid crystal cell 

6a, 6b Transparent electrode layer 

7 Liquid Crystal Layer 
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11 21 Upper substrate of a liquid crystal cell 

12 22 Liquid crystallinity compound 

13 23 Bottom substrate of a liquid crystal cell 

14 24 The direction of a normal of a substrate 

15, 25, 26 Direction leaned from the normal of a substrate 
16a, 16b Direction to which light goes 

27 Incident Light 

28 Hikaru Idei 

31a, 31b Transparency shaft of the polarizing element by the side of incidence 

32a, 32b Transparency shaft of the polarizing element by the side of outgoing radiation 

33a The refractive-index ellipse of the liquid crystal cell in VA mode at the time of no 

electrical-potential- difference impressing 

33b The refractive-index ellipse of the liquid crystal cell in VA mode at the time of 
electrical-potential-difference impression 

34 Orthographic Projection to Liquid Crystal Cell Substrate Side of Optical Axis of Liquid Crystal 
Molecule in Liquid Crystal Cell in VA Mode 

41 Index Ellipsoid of Negative Optically Uniaxial Optical Compensation Sheet 

41x, 41y The principal indices of refraction within the field in an optical compensation sheet 
41z The principal indices of refraction of the thickness direction of an optical compensation sheet 

42 Negative Optically Uniaxial Optical Compensation Sheet 

43 Forward Optically Uniaxial Liquid Crystal Cell 

44 Index Ellipsoid of Forward Optically Uniaxial Liquid Crystal Cell 

44x, 44y Refractive index within a field parallel to a liquid crystal cell substrate 
44z The refractive index of the thickness direction of a liquid crystal cell 
50 60 Liquid crystal cell 

51, 61, 73 Optical anisotropy layer 

52, 62, 71 Base material 

53, 54, 63, OC1, OC2, OC Optical compensation sheet 
72 Orientation Film 

73a, 73b, 73c Discotheque liquid crystallinity molecule 
Pa, Pb, Pc Disk side of a discotheque liquid crystallinity molecule 
71a, 71b, 71c Field parallel to the field of a base material 
thetaa, thetab, thetac Tilt angle 

74 Normal of Base Material 

75 Rl, R2, R The direction of rubbing of the orientation film of an optical compensation sheet 
VAC Liquid crystal cell in VA mode 

OCBC Liquid crystal cell in OCB mode 
HANC Liquid crystal cell in HAN mode 
A, B Polarizing element 
BL Back light 

RP1, RP2, RP The direction of rubbing of the orientation film of a liquid crystal cell 
PA Transparency shaft of polarization of a polarizing element A 
PB Transparency shaft of polarization of a polarizing element B 
RB Reflecting plate 
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*«5fcffiu>. tmtm ttuca, «a-r 

(07bM4 0t:) T-tr^D-xxxx/Vfc^^iii:* 

mt. mm^vum^^yxtmLxi>^\ mm 

«. Jtal&aSti, iWIH44 0'CfiU:T?*0, $f*t<{± 
6 07iS2 0 0^CT'^D> ^e,fC$fSL< (*8 075M 1 
1 OVX&Zo 

[0052] &i£MZ¥tbmm£Lxfrt>m%icAtix 
^mm.mmxLxm^^ms.t^ct^x^^ 0 * 

7c, ^Ccfe5^©^E©±#^JfflLTtJ:t/\ 

*n^-rs^&> s»©^«5*9ipj»f setoff 
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*u\ mwr, ^<ojpittBi*ffl^* 
[0053] asftonH vsmmmm) ] saijg&S; 

^S?ST^4S«Ifc, MMT^^^t-fe;VD-XX 20 
x/KDSBu co&dflpfilc l 0BM4 ofi«%#£ti 
<D«t4s 1 Oftm.3 0fi«%T-;&5£i:tf£P>£$?*L 

v\ set, atefrfiictt*OTs^®tttaiffmn 
[0054] 1 o onm- lot 

SL<tt-8 0»i-101C, S5fcff$L<tt-5 0 
7^S-2 0r, «feff*L<tt-5 075M-3 0lC) £ 

$ (-7 5X) W^LfcsJx^y^njn-AflStt 
(-3 071S-2 Or) ip"&&tZiS&. £<D&5\a% 

< , 8 X/ft&±T*%>Z> £ i: 2 6 M?£ L < , 1 2 1 
/^JBLhTfftSCfcWRfejfSL^. ^Slaig{4> il^ 

« if§f * 10000 ic/»3wmwa±RT»* 

0 , 1 0 0 0 r/»«^fR«a:±l8T* * LT 1 0 
0^/##£E»fc_klBT?*S. **5, ^iig(4, » 

»*n» , rai«oiafifc«»wa^afifcoii*} ! &9 40 
[0055] s^ic en*o7iM2oot: (0£L< 

{407JS15 0U L<«:07!/Sl 2 0^, 

§£>$?3:L<{i071S5 or) fcjtaSfSi;, 
#£^;l/p-xxxx;l/tfi§8rf 5o fftSfis 

&£& 4r/#J^T?**cfcjW9FSL<* 8<C/# 
fiU:"??** £ i: £ fcfcflF* t < % l 2 °C/ft&±-Q%> 
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, 1 0 0 0 0 TC/»jW1»W4±IBT* 0. 10 0 0 

[0 0 5 6] fcSSMBglc^vrtt, ?W«9©tS«K«k 

(IHfcS : 6 0. 9%s SKS¥^«-a-S : 2 9 9) *ft 
ip&fg&fc * 0 ^ F tffciSJS Uft 2 0 fiC 

^tsa&afflis (dsc) 3 

£ ©}Sffi{4@«*fflg^SS«±, 0* L < {4^;l/ffllg^ 

[0 0 5 7] [7-Y;l/A©SliS] Mitftt/Po-7x 
t)-t;l/o-xxxx;l/7'f';l/A^3g-r5o H-^tt, 

frkmmzo wamtoY-fn, mtom&isT* 

S3 5%fc*SJ;dl<:5iS^iBS-rac:i:*W*LV\ 

J:tf^*J*t"D(/>T{4, *B#fF2 3363 1 0f, 
|W|2 36 7 60 3^ 112 4 9 2 0 7 8^ H2 4 9 2 
9 7 7^ IrI2 4 92 9 7 8^ 112 60 7 7 0 4^ 
1112 73 9069^ |WF2 7.3 90 7 0#, ^B#fF6 
40731^. 11173689 2%<D&Wm. W&W 4 
5-4 5 5 4^, H4 9-5 6 1 4^, #HHS6 0- 1 
7 6 83 4^ H6 0-2 03 4 3 0#, W6 2-1 1 
5 0 3 5*04MifWce«j!ra&3. F-^tt, ^BSS 
*^ 1 or^T© F^A$fc(4/^y F±tgfE@-ra ili*' 

U\ »6nfe7-f F9 ASfctt/O K*»& 

hj^d, *e>ic i o ofre 1 6 o°c£~em%Mm*%. 

So JM±©»»tt, ^¥5-1 7 8 4 4^§&f8lCfE« 

«>tc(4, m®^© FvA$fc{4^> FoaisaaaK*^ 
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mmLtcmw. (k-7) a, co^ff*^^*. sbi 

f 57-OU2»<DP2ti, 4 OTIiMl 2 0 y.mT*&%£t 
tf$?SL<, 7 07bMi 0 0/imT^5<:i:^6l<:|? 

Co o 5 8] [UAskoWtM ■fe;vn-xixf;v 

xxfMffll^W, Uy^xXx/l^MKli, HJ 
7i-W*X7x-h (TPP) fcjctf hU*lo?;l/ 

«7i-h (tcp) ittesns. AMyiixf 
/l/fcLTfci:, 7?;HS!xxf;Vfe<fclf^xviixf;v 

7#U-h (DMP) , i?3.?-)]/7Z\s- h (D E 
P) , ^7f;V7?Wh (DBP) , '7*^;l/7# 
l^-h (DOP) , '77i-;V7^l/-h (DPP) 
< £tfS?X^;l/'N*^;l/7*l'-h (DEHP) tf#£ft 

HJx^;I/ (0 ACT E) 43 Jc0O-7-fe^;V^xy^ 
h U 7^;l/ (0 A C T B ) *^*n5o *©fl&©*;l/# 

yS&xx-f/i/OWctt, *Wv87f-;K 'Jf/-* 

V y HxXf;V^in5o 7#;l/&xx-f;l^Rr^ 
M (DMP, DEP, DBPv DOP, DPP, DEH 
P) «Kffl^6ft5. DEPfeWDPP*m 

ff*U\ Rlfflftl©Siin]«tt. t;Vn-xxxf;HOi 

CO. 17!flg2 5S«%T^Sdi:AW$L<, ITiM 
2 0M%T*&3<:2:tf£e>U:$?gL<, 371S15S 

[0 0 5 9] -t;l/a-7xXx;V7-r;l/Afc{i, £im 

«k aimsttflflk nm 7sy) *mm®± 

-1 9920 1^ 1*05-1 90 7 0 7 3#, IM5-1 
9 4 7 8 9^, 1115-271471^ H6-1078 

5 4^<os^«ntiB«*^s. *fld»±a>i©asta«tt, 

HHTSStt (K-7) ©0. 0 17iSia«%T?«<5 
Ct*W3:L<, 0. OlTiMO. 2M%T-&SCi: 
tfS&lcffSU"*. 8sbtlS#0. ois«%*»t»*s 

7U-K77h (|»IBU jWB»&ns*&««*« 0 
19fc#$U^{tl«Ji#J©{WfcLTH\ 7*;Wtfc HP 
^h;l/xy (BHT) «H8 
BfrltSlteO^Ttt, #F>§¥7-1 1 0 5 6#&S8£fe« 
¥i§SW5 5. 071M5 8. 0%T* 
feS-tr;l/D-X7-fex-h{i, ¥^ffcS^5 8. 0% 
W±T*fe5-fe;l/P-7h'J7-tx-hi:J±t5iLT, ISS! 
Lfc»}^S£tt*^L;te7*;W>©^j!^S fc© 
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LfrU _fcfB<0 J: -5 a«<fcB6ifcJW. #K:7 
^7l/{fcfc Kp*^h;l/xy (BHT) ©cfcd&^ffcRSit 

[0 0 6 0] [HS«ft^a^SB©flifig] ■tefl/O- 

xxxx;i/7-r;l/^{i, 81* &fl§j£T*fll^3 

5o *^©-fe;l/a-xxxx;l/7-<;l'A{is HUMS^ 

*5IW©-b;^P-Xxx-r;l/7^;l/A»clJ, P^TJft© 

10 i/*-7^$'a:'ttim^£©ttfttf%£fc)k 7-r;v 
A*©fc©*3te3S*M*5'- h i: bTffl^S £ i: T*t 

5o atss^eti, =&©«ff£«©iisic![Mi£&& 

fc*tra^**fc«ffi^?fc©Hlc*&<fc , k 
-«t©3t^fS«^-h%EBbfc«fig%WLT^So - 
)K««:ffiS^fie©#lfiSfcOV^T, 0 1 *#H5Lfc# 

[o o 6 i ] m i «, -im%.m£km;&!m<ommm£ 

®T*$>5 0 (7) ffimm® (5 a, 5 b)© 

20 rsicmiZo mmms. (5 a, 5 b) ©isjiwtca, 3 
wmwa (6 a, 6 b) ««»»&n*. tt±©s«JB* 

WBSfi«J:Cf3W«tt (5-7) tf«£M2/v&*f/frr 
5c ^-fe;l/©±Ttc, fl^ejiMU'-h (4 a, 4 b) 
#J£i£nT^5 0 *»-b;i'0-xxxf;l/7'f';V 

AB, C©3fc¥*HIU/-h (4 a, 4 b) tLZm^Z 
Ci:^T-t5o &*5, 3fe^*Ml5/-h (4 a, 4 b) 

ti, mm (3 a, 3 b) ommm (2 a, 2 b) #r 

»&nT^fci^*Wrs^«>tf LT^S. )fc¥M 
m$"-b (4 a i: 4 b) ©±Tfc{±, H) 1 ^? (2 a, 
30 2 b, 3 a, 3 b) tfKtt&ntVSo <l7^?tt, « 
(2 a, 2 b) ftZZSmftm (3 a, 3 b) 

5o 0 1 fc^-r^s^SB-ett, se-tc^M©^) 1 ^ 
?©±fc^ffi®aBi (i) jJW&ntM. «®5as 

JR (1) *W6n5©a, W^A^II^S, 

«a&a*aw©^v^9-rn4, K^fiu (2b©«D ^ 

[0 0 6 2] M B s H -b;i/©^M«, ii^ti, -fe©«« 

6©Stt, Mft, S«±lcS^ens 0 ?gf B -b;V©*« 
fi, -ISIC8 07iS5 0 0 ^m©ff^^-T5o 
[0063] h «, ?g B B B H®©«fe*^ 0 

l^<fc46©^ffl^7-r;l/AT*fe5o *3SJJ©"fe>UP- 
xxxx^-Y;^^©*,©*, 3K**MIS/- h i: tT 
ffl^SCt atAI^SB©^^** 
50 mfSfcfe, *%HJ©-fe;l/P-XXXx;P7^;VAi:, 
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=&wm%m^vmmw&xv*vxmm& [0 0 6 7] ? 

IvftUDflBfcll&N — ttttfy er:;l/r;l/3— ;l/ ift (C. Destrade et al., Hoi. Crysr. Liq. Cryst., v 

3R7^/l/A*ffl«/^T8Bfrr«. GBfcfcO&gittt, 2 5 ol. 71, page 111 (1981) ; B*it¥£M, $m:¥» 

7iS3 5 0/im©ff$*WrSCt*W*L<, 5 07!? ft. No. 2 2, «aiO<t^ H5S, 91 0*$28I 
S2 0 0pmOJP&fc^SC&tf;£&l«:ffSU\> 0 10 (1994) ; B. Kohne et al., Angew. Chem. Soc. Chem. C 

1 t*"f}&||^g1B<D«k5t, 38Bffl3iai%»»Tt om, page 1794 (1985) ; J. Zhang et al., J. Am. Che 

£l\ m&mm<DlgmKlZ. /\-K3-K GSS® b. Soc, vol. 116, page 2655 (1994)) tiBfJSttT 

CO 0 6 5] HfjMLfc* 5 t, 3tfm<D±im$k (ftt 4#F4§¥8 - 2 7 2 8 4 fifflcGfttffeS. 7 s -/ Xr37V 

iattfc) i ^««^-hfeii^*nT^5 («w¥3-9 a^^v^aatt^yonfittart, agist lt« 

325^ PI6 - 1 4 8 4 2 9#, |W|8 - 5 0 2 0 6 ^ttS£Sg-£S-£3<.&gtf fc7£U RMVi^TlC 
^ H9-2 6 5 7 2^©&&$R82*) . *«W©-fe;l/ *£KJStfc^TElfirtflB* 

a-xxxf^i/^/kMi* ^©JcS&^mHIS'-h «ocfctfEfi£fc5 0 R«tt37i:S^ttS 

[0 0 6 6] [f^3f^«^}SSttm^f «7VX37Vy»ttiltt#m TIBS (II) T-Slfc 

IElRlL/cx-rX=i7 i -i'y^^14»?^tf«T*fe5<: [0 0 6 8] (ID 

J;j!)W*LI\ T^X3f>f^i«Stt»?OR»Ii: D (-L-Q) . 

t^TgffcLT^S 0\47Vv HEALTH*) 0 ; Qtta-&tt»1?a6D ; *LT, n&47iSl 2<D§ 

ff*U\ 7VX37Vv*SaMS^03fctttt, RSI WX*$>% 0 S (II) ©RffifinT (D) ©WfcJKTK* 

ffiCffiBWlfttSftl"*. f-fXnf^yJ'iStt^ "To WTOSfflfcfc^T, LQ (SfcfiQ L) tt, -ffl5 

it, ytmftvmmmz k> feP3«B^©asf^*^t oses (D ta^ss (q) 
ft»H»ftt*«i-*. *6¥«s;frttJiH\ m^-rsffiiRi 30 -rso 

«tJ:oT7*-fX3f--f y^JRatt^ftElSl*^ * [0 0 6 9] 
<DEGJ#H<D-r-rX37V y ^Kfitt^? *HJ&T«c [ft l 1 ] 



[0 0 6 4] flft»?®aBtiKfc& 3-)iH» 



So 



(Dl) 




[0 0 70] 



[ffcl 2] 



[00 7 1] 



[00 7 2] 



[00 7 3] 



[0 0 7 4] 
[<fc 1 6] 




50 




[0 0 7 7] 
[ft 19] 




[0 0 7 8] a (ID Efe^T, rffiOl^S (L) 

tt, 7;l/*l^S, Tfrtr-uym, 7V-uyg. - 

co-, -NH-, -o-> -s-fc<fct;^np>«Dffl* 

##*U\ rflj<9gifcSg (D tt, 7;l/*uvS, 7 

-CO-. -NH- - 

ri5©3ie» (L) (i> 7;l/^l^vS> 7M-b 

vs, 7';-^ys, -co-ts&v-o-frttzm 
<fc 5 nsrffi©^^* < t ^--oMfr-BttttcM 



30 y - isymo&mm? mt. enmi ox*&zct im 

y*(i> B&S (ffl, 7;l/^;VS> Apyyg?, s/7 
A 7;V3^i/», TVi^^m £WLT^Tfc£ 

[0 0 7 9] -ffi<Dl*§» (L) £>0!I£&Tfc:*Tr o £ 
<8JtfR»K37 (D) (Q) 

*ic*u AR«7y-py*^jS>5fe , rSo 





L 1 


-AL-CO-O-AL- 




40 


L 2 


-AL-CO-O-AL-O- 






L3 


-AL-CO-O-AL-O- 


AL- 




L 4 


-AL-CO-O-AL-O- 


co- 




L5 


-CO-AR-O-AL- 






L6 


-CO-AR-0-A L-O- 






L 7 


-CO-AR-O-AL-O- 


co- 




L8 


-CO-NH-AL- 






L9 


-NH-AL-O- 






L10 


-NH-AL-O-CO- 






[0080] L13 : -0-A L-0- 


co- 


50 


L14 


-0-AL-O-CO-NH- 


AL- 



(16) ^2000-2 7 5 4 3 4 

29 30 
L15 : -O-AL-S-AL- * L22 : - S-A L-O- 

L16 : -O-CO-AL-AR-O-AL-O-CO- L23 : - S-A L-O-CO- 
L17 : -O-CO-AR-O-AL-CO- L24:-S-AL-S-AL- 
L18 : -O-CO-AR-O-AL-O-CO- L25 : - S - A R - A L - 

L19: -O-CO-AR-O-AL-O-AL-O-C [0 0 8 1] 5£ (II) (Q) fckjB^RJSfl) 

0- 



L20: -O-CO-AR-O-AL-O-AL-O-A ?, 

L-0-CO- [008 2] 

L2i:-S-AL- * UtZOl 

(QD (Q2) (Q3) (Q4) (Q5) 

—CH^DH 2 — C=CH — CH 2 -C3CH — NH 2 — S0 3 H 

[0 0 8 3] * * [ft 2 1] 

(Q6) (Q7) (Q8) (09) 

O. — CsCHg — CHsCH-CH, — N=C=S 

— ch 2 -cVpch 2 i Hs 



★ ★ [ft2 2] 
(Q10) (Qll) (Q12) (Q13) (Q14) (Q15) 
— «H — CHO —OH — COaH — N=C=0 — CH=CH-C 2 H S 

I^h» , X— f)\> (ffik f h7tFD77X 

1, 2-^h^>x^v) #-&gft* 0 Tf\/W& 

(Q17) (Q18) -f K*£tHrh:'tfftFSUr\ Z«fiKU:0#IKffii* 

— CH=CH-n-C 3 H 7 — CH=C-CH 3 O 0ffflLTt><fc</\ 

6h, — ch-ch 2 [0088] mfimomfitt.. 'j&vofim mu nvm 
[0086] (q) it, *mnm6&& cq y/v-x^wa-t^vm ^u-^^y 

K Q2x Q3. Q7, Q8> Q 1 5> Q 1 6, Ql ^80 £«fcDHSre*5o EfiS-SfcTV X=JT-f v 9 

7) aEftttx**s/» (Q6, Qis) Ttto&ctm 30 «att^tt, eimMNm ltss-tso @£ft 

$ L < , *®to*&ttST?*« c & * t < > it, tV xaf-f y ^ttJ6tt^K»Xbfc«^ttaS 
x^yft^t&fnS£1£g (QK Q7s Q8> Ql (Q) ©*£JElfifcJ:D*BWSefc##SlA\ lo 

5, q i 6, q 1 7) T?**cfc3WRfeff*u\ a ssictt, mn&wit&Mzm^®n-&fcfctym&ffi 

(II) icfeV^T, n&4JbSl 20MWX$>Z>o Rf*& ^aifcE^SftM-aSiSfctf-g^ftSo #m-&K*5*W 
7^X3x^7*37 (D) ©SSiKfSCT ^a^^JOMtti, a -#;l>#x/l/ft£to 

&£2ft3o £33, »8©L fcQ0fi#£fetf& gfc (*HWfflF2 36766 1#,|W|2 36767 0^<D& 

oT^tfeik* h— e*5cfctf#£U\ -SS mi*MW3«) , 7S/n>ryx-T;v OKB^f^ 4 4 8 
fiLhOxW X3f^ * *«fitt#? , -ffi^l 8 2 8#B^lffl«BiK) * a -fflhm&83§&W 

temttsmmw^mtzttttiLx^r^ft?) jy<t$® mmmz 72251 2^zwm®) , 

*#ffl|LTt,«feV\ 40 £«*/yffc£% (*H4#fF3 046127 ^> H29 

[0 0 8 7] ft^mZmit, f-f X3fY y *ttfi 5 1 7 5 8*§<7)&SEIffl^f2fc) , h U 

Eiqi«o±K:»rr « c t -e^^r «c sffigon * 3549367 ^qsimnBtt) . 7 * y 
micmtzmmthTtt, wBm&m^m^ ^iwit^xttwi «sw86 0 - 1 05667 

ft*. 75 K (0>J> N. N-^^ *BMWf 4 2 3 9 8 5 0^«B«IBig) 

fl/*;W*75 H) , X/VsM^K (R Vtf-frTJU* **W7y-Mk%m (*B?#ff 4 2 1 2 9 7 O^BJ 

K) . 'NfnlM (M, > 0Hb!MR «MRE«) #**ft*o 

(M, ^VHfX 'v*tfV) , TAfrfrty&JY (M, [0089] ^gfflttft!0ti!fflB& fi*«OH»» 

^naWA, ^dd^^V) > xXf;V ($> ffii ©0. 0 17bM2 0 M% £*W£L<U 0. 

^f-;K i^7^;l/) x 'rYy (M. 7thX 50 575S5fi«%T'&Scfctf2P>l<:#a:L^o rwX3i 



[0 084] 



[0 085] 

[ft 2 3] 
(Q16) 
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FHf"»*jil:3Wf*U\ mt^t^-ti. 2 0mJ/ 
cm 2 7i55 0J/crn T£5<:i:tf$?£L<s 10 
07iS8 0 0mJ/cm* T'fe5C L 

H!fibTt«J;(f\ 3teSsWS*ttMO»Stt. 0. l7iS 
10/imT'$5ili:^$t<^ 0. 571315 /imT-fe 
S<:J:tf2P>£$?gL<, 171/315 /im?&3<:£tfS 

[0 0 9 0] [Efilfl Elfc«tt* ^»S#flW©r 10 
xnrw v ^MaittSm)Elft*iai*fflSr sawn* 
wrso EARa. #Rfc£* (»it<tt*'jv-) 

x^hffi (LBR) fc±S%8Hfc£% (0!1. <o-hU3 
h\ XTTU/Wfe**-*/) ©flt«©<fc-5ft¥©T\ a&tf 
lr>tt*HH»lcJ:D, Eft®tttf£C5Efi$lt>fc]SnT 

v>Se E[ajR«. ^uv-cD^ev^iaafciom^c'r 20 

^7ktts^4?'j e-;i/77i/3-n/te»A*r « c t -e, r 

±©«&S (»*L<ttr;^;l/S*fcliT;l/^rci;l/ 
£) SfcttESftSffffSUx, 30 
[0 0 9 1 ] XV \Z-fr7)]/a-f\ri±m^K&M5L 

fgrnztrnx-tz c turn* u\, ass^MKtt, - s 
-C (CN) r 1 -nr ! -cs-is&u 
*n&©fi*£fetf*A£*ttS. ±ER' fcJ:tfR 

©7;l/*;l/g (§?$ L < tt, KfcfifflRft* 1 71316 ©7 
"e&So ^'Jtr-;i/7;i/a-;i/©^tcigfoK 

^;l#tit©7-tr^;l/g (-CO-CH* ) ©-SP£, ^ 40 

msn^M &±<D7is)\<m (-co-r 3 ) \m%m 

*tUf<fcV\ R 3 «\ j^M?^^6JW±©SSJ!5KS$ 
fcttSHSKST***. *JR©Stt#U e-;l/7;l/3-;l/ 
(^ MP 1 0 3, MP 2 0 3, R 1 1 30, ^1/ 
(ft) SO ^ffl^TUo\ EAWcffllr^ (£&) * 
U tT-;i/7;i/3-;i/©^y{l:g(i, 8 o %JK±"P** <: 
£#flF*u\ (gtt) #y if-;V7;i/3-;v©a^g 

ii, 2 0 0 tt±T?*S C t U\ 9 ^ffiJI 
{is El*>^®£, HWfliT-^&lftK, 
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^S^Tf^ X3f-f v ^»UMt»?*Eiail*-BrT^ 

e>, ^©Eiftttaoss^-fxa^Yv^aaitt^* 

XJf>f >y mmttlts EftSiff& < TfeEfttf 
cfctfT?**. *©fc«K 3mMI^-h 

m$&*-h<Dmmic&^T&m-?&&zm &£©s 
coo92] [v asmuhewsh *%w©-fc;vo- 

2-H9*3irai/TBM8f«. 02ti, «ESl9JJqi*© 
V At- K©«ft-fe>Urt©ttfittfc^©Efo**5$W 

±SS (11) £Tm%. (13) ©BfcSaittffc^ft 

(1 2) *§fAbfc«3fi**rrs. vA^Kott** 

/l/fc«JB*-««ftttfl:a* (12)8, HRfcft©WI 
W&ttfcWfS. VA^-H©^-fe;l/©01lin«flE^ 
0©n# («J£&8«) s a2tcm*&5tc, mgk&it 

•a* (1 2) <Dft¥immcwfaLx^&o ±t©«« 

(11, 13) ©Prfflt, -#©01^? (Bjava-f) 
^ox^r^WcgM-fSfc, Sffi®©SH^ (l 
4) tli, P^-x— >a^»^C*^o ^©Sgm, * 
®B©S^|oj (14) fcfifttfjSii-et-f, HS^i: 
^IS^*fi©SIS^rRl (14) tHom^ttfa 

(1 5) fc^fi:, P^-x-v'aV^CSfcfeK^ 
^SiflLT, 3yh7XhWt5, c©^a6*iqj© 

^OSMI-rscfc^**. BfWKo^Ttt, «Bfi (0 

5«-§ratTSiw) -r^o 02T*a, im&its 

m (1 2) tt, ^T*^±tcSB^tCiB|qlLT^5 
h) «*Ti^, <in(i, WESlW (Tf303-eitt 

[0 0 9 3] 03 tt, «E91fin^©VA^r-K©^-fe 

^rtcjw^ft^ttoEiaftflKflwc^-rwfiBHT* 

5 0 ±MSL (2 1) i:T»E (2 3) It, ZtiZti, M 

mm (0*w ttAttft^b (22) (ciie 

El^J*i:5. »ffi®©SIS7J[«I (2 4) Jew 

^^r-^ay^C^jSja-rs. c©«k3fc?gS-fe 
;l/**»©«Ui»?a:*¥ElqI«BRfca*^ E|6JH3£ 
^©^ B H ^?tt*¥El^^* ^-f > ^ h Xfo 

\cm&fa?Zo wmwm&imftfa (24)*^ 

mtzlSfa (2 5) Ic^-Ti:, l/*^ r-i 'saXDnm 



(18) 0 0 0-2 7 5 4 3 4 

33 34 

*{fc*Vh«^©fc*tLT, SUgfcgiJ©#fc (2 6) fc£ JWOWtiMlf-HcB, Mi$Lfc«ijt#£©3fc#*S 

©T#fii:f3£, fee*lft©S»«a«3»T*l£<x T [0 0 9 6] 06(4, VA*-F©»IHi/l/fci:tt©3fc 

^«^^ft{c*5 0 c©flun$tt*aMM-*fc»ic H6t^ , r«kdfc, -ft©3mMt^-h (53, 5 

(4, «EPW«lczk¥Eiaftt'«»t7£«aKm:J:D 4) i4, (a) ~ (d) ©4lRO^yx-i/3V©^ 

r— ^gVftttfll-r*^®***, fnfrT\ VA*-K©»«Hr>U (5 0) fc*§#-&fr-£ 

«^-H4, ±C©U*-7^-S/ay**MIU mm ZCttfttZo (a) *J<J:tf (c) ©A'Jx-J/ 3 y 

(«ffiaJini*©iiai*©iut&iftte*»s^ 10 -ea. yt&ffim^-h (53, 54) <of^3f^7 

*tt**i8) *IMtt»?*fWWe*flMKf13ai (5 1) ©«*, V 

[0 0 9 4] 04J4, fflJfc#F**PX-:J;l/fcEBL A*-F©M»fe>l/ (5 0) \C&*)&&X@mt&o 

fcVA*-F©«*fc/Mk *)l'SK©ffiK#Aft'5Jl (a) O/^'Ji^a ^14, ^WS^ftS (5 1) 

T»5n*JBSf«Hn©«KHT?*«. 04© (a) ©aW3a*tt (5 2) WlcEfilRfcttttT* f^3f 

14, «E»ai4qi^©B0rJW(iraT?*t), (b) ttttEffi ^y^lMttSWHElft**^*. (c) ©^Ux- 

W©jaST4MSP3Tfe«o *n7=3Ml?tt, A*f faVPtt, *^fl9H*tt« (5 l) ©VA*-H©« 
«©fl»iaR?©»i*l (3 1a, 3 1b) tttiMMOffi (5 0) WfcElftot*l»*T. f^fWf-f»* 

^?©SjS«I (3 2 a, 3 2 b) fc*Sil£EB-f OT£$r?*EfflS'&TV''*. (b) ftitf (d) ©^ 

5o *emhw?{4, •fe;vrt©«a*mt , fe;i/a«is 'jx-i/a^m 3fc#ra«->-h (53, 54) <Dm 

KftLTSfifcElfcLT^a. ^oT, -fe7VS«©ffilS 20 UJJ£8# (5 2) ©W*. VA*-H©KUHr* (5 

»«*»6JlT#6n*JBiFPW»n (3 3 a) {4, RJ&fc 0) K§g9l^:T€ffif So (b) O/VJi-J/a^e 

c©*§^, ^wi/^-f-v'ayaota «, (5 o ©amBsw* (5 2) wc 

Hr^rtcS^^tt-fe^atSOBKWbTllKWfc^K -BrTV^o (d) ©^'Jx-S/g yT*&, )t#«lS*14 

ElfcLTVSo ftoT, •te;l/Sfi©&«#ifilfr5jiT» 1 (5 l) ©MSlfcE6)ffii£iStfT, f^Xnf^-^ 

en§ffifif^WP3 (3 3 b) «HRJ££:&3 0 £©*§ JRJIttS^PfcBGlSfcT^*. 

£\ ^^©l^-x-^a^ao^&VMii^ftS/'c [0 09 7107(4, V A^e-KOjUiHrJl/fc— tt©# 
fe^gjSfSo £33, 0 4© (b) lc(4, -fe/1/rt©}* ht©fi*-&b**3S , rBfB5SKH'paB« 0 

^^^©^©Sai-fe^SfiaB^iBB^ (3 4) fc* H7fc*f -&©)fc¥*i{g>'- F (6 3) (4, 
f 0 30 (e) ~ (h) ©4ifffi§©/ i 0Jl-^3;/©Vvfftfr 

[0 0 9 5] 0514, iE©Htttt©ttlMi;l/©JB8r*fli T\ VA*-F©«fi-fe;l/ (6 0) fc&^-a-fr-escfc 

P3J:ft©-fai14©) , e¥l««^h©HST^lF , 3^-r^ #"T?*S. (e) *5<fctf (g) O/OJi-'/aVTtt, 

i£0T*&3 o ttfi-fe;!/ (4 3) »ciE©-tttt©3te^Wa 3tt*SMlS/-h (6 3) Of-fXnf -f^jSSt^f 

#tt#£U;fc«£fck «S"fe;VS«Jc¥fTft®rt©a#f «^«J3^«a*tt)i (6 1) ©flO*, VA*-F©« 

$ (4 4x, 4 4 y) kffi^-fc;l/©J¥**lflI©HSf* j|.fe/l/ (6 0) t^O^T^-TSo (e) ©/<?Ux 

(4 4 x) K«kD»l«*n«H*f*«R (4 4) {4, 0 -fayftt, ft¥Wg£f£Jf (6 1) ©jSS8£8f* 

5 tc^-r^ ? a5ye-*->i/*fiT?ag«ica*. c (6 2) fljk:eifl«*R**T, xnf^ "j *tt*itt 

©«fc-5ft (flfcKTtt&v) 9^-*-;l/«©JB#f**ll $r?*Efa£tfT^«. (g)0^1)x-'>3m 

H££-f 3$l§-fe;l/£, 0 2 TWRLfc J: 3 fc*W>#ian 3fc¥«S#14® ( 6 l ) © V A*- F©&iHz;l> ( 6 
(02©1 5) *»6Ji*t, 7*-5>aV#*i; 40 0) fl8KElft«*»**T, 7*-fX3x--f 

5o c<D\s9-7*i'aVtt, ft©-tttt©3te¥*Ml5'- %EGl*#T^5. (f) (h) O/t'Jx-j/a 

h (4 2) Kio^y-t^sn, fl£»n*ai*.sti: yea, (6 3) (ommztm (62) 

ft©-tttt**"r«3t*«fll^- F (4 2) ©<jfl£, VA*— F©*£JMr;l> (6 0) £31 9 
T*14, Mfi**MI^~Hifrt©±JiiW (4 1 x, 4 1 (f) O/^'Jx-i'aym ft¥«g#14Ji 

y) fc3fc£fj!«5'-h©ff##ffl©±JS0r* (4 1 z) (6 1) ©»ij©d»» (6 2) WfcElSlIifcKttT, x 

CiO^iS^nsJWWR^-hCJBW^Mlin (4 l) -fX3^-fy^MMMt^*Elft*-*TV*. (h) © 

(4, ®A\C7fr?&?%.7VAyWc.*%o ZOTctb, A /VJx.-z/b VT*(4, (6 1) ©^{fflfc 

1 xi:4 4x©5fP > 4 1 yi:4 4 y©fnfeckt;4 1 z t EftSlfcKttT, x-f 7.3r^ y ^fl&PattSH^EftS 

4 4 z©ffi*\ (SjmCllfc^^o *-©*£li£LT, ® ftTl-»S 0 

^■tr;I/{c^CfcL'^— rv-ayTb^y-fe^^n^o * 50 [0 0 9 8] 08(4, V AS^^SSfcffl^S^ 



(19) 
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-Mi, (7i), mm (7 2) , wmm% 

ttl (7 3) ©^©UgJft&^ifSo C©@#&*«, 
06© (aK (b) £fcii07© (e), (f) ©ft 
**mis/- nc»«-rs. SSlRl® (7 2) ti, -/£©# 

a (7 5) \c=>\zy>f?z>z.tT\ mfammmtezn 

Tt/^ 0 jm-ttlWJi'&m (7 3) ^^tiSx-fXrix 
W ? ?$H&#? (7 3 a, 7 3 b, 7 3 c) tt, 

x^X3T-f y*$ll1£3HP (7 3 a, 7 
3 b, 7 3 c) fi, ^cptfifc^HS© 3 ?®, f£*> 10 
•SR&ffi (Pa, P b, P c) *ft"Do PJ&ffi (P a, 
Pb, Pc) li, $Jf» (7 1) ©ffifc¥frfcE (7 l 
a, 7 1b, 7 1c) *»6fi»LT^S. Rlffi (P 

a, P b, P c) ttmfficWfltt (7 1a, 7 1 

b, 7 1c) kOHOftflKfc <S&8 (0 a, 9 b, 0 
c) T&So £&#©&© (7 4) fc&oT, GAK 

(62)^6 ©mutf it&n-r 5 mm mm 

S (0a<0b<0cK (0a, 0b, 0c) 

li, 075M6 0 0 ©«HT?«fl:LT^SCfctf»SL 
t^ 0 MffftQAMttt. 075M5 5° cDlgffl-efe^cli 20 
tf$?£L<, 57iM4 0° ©«HT**3Cfc#S5fcff 
SU\, «^<Dg±fil», 575M6 0 0 ©tBH^S 
CttfSfglX, 2 07iS60° ©fgffl-efeSCfc*^ 

S5 5*OlH?*5J:iiWf*U, 1075M4 0 0 
©ISfflT*&3£ U\ 08tc*?\k5fc: 

©^*Wjh-rs«!JBfc*s. 30 
[0099] a 9 a, ttai&ft v Amtmt^Mem 

B5«KH?*S. H9fc**»fi*SS«fck VA*— 

Ko«fi-fe;i/ (vac) , «a>fe;WD?lWc»»6nfc 
-»©flBfc*? (A, B) , «ft-fe;Vfc®ttI5?i:©IHI 
KKB^nfcHtf©) 1 ^^- h (0C1, 0C2) 
fe.fctf/W^l'l- (BL) *>P>ft5 0 3mMlS/-h 
(OC 1, 0C2) ii, -£©&BEHLT&J:t/\ ft¥ 
HUBS'- h (OC 1, OC 2) VXW (R 1 , R2) 

», ^t^s^-hJcaa^fcEiSiBS^^ey^^i (0 

8 KHif59&l 7 5 tffl^) T&5o 0 9 ®iH^ 40 
*g«T'ii, jmWfc'- h (0 C 1 , 0 C 2) ©ft¥ 

- h (0 C 1 , 0 C 2) (03t¥«a*tt«*fiBW? 
(A, B) IBfcBHbTtxfc^. ft¥WgOTl£<Ift 

(a, b) »ciBBf mfamv^vy? 

Ufa (Rl, R2) li, 09fc(ii5»©6ltK:aS. $H 
•b;l/ (VAC) ©£0l (RPl, RP2) fi, «JI-fe;l/ 

(A, B) ©£# (PA, PB) (i, ^tmifii) 1 ^? 

©fi)t«Djiia*n?ifes. so 



12 000-275434 
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[oioo] wmmis- y^mnmm^^y^ 

fifa (Rl, R2) t, «ft-fe;l/»RK»»feEia«»© 

9ey^A (rpi, r p 2) ti, ^-n^nns^c 

3fc©Sjfittl (PA, PB) «, *R«KttEfi5S?ta:¥ff 

w**^tt5S»¥fT^**fctt^ £g©-fn#, 2 0° 

mm (#£L<a:l 5" *ii§§, S&fc»*L<ttl 0' 

*»* *fe§f$t<fi5 o *st) watt**** 
aa-t/i/SfiKR^fcEHWiio^ey^&iai (rp 
i, rp2) i:, mm?(Dm%<Dim® (pa, p 

B) £©ftgli, ^n^tx, 1071M8 0* T*&3<ri: 
*»*t<, 2 07bM7o° •e&zcz&Zttft&L 

<, 3 57!;M5 5' TfeSC tffm*>ft£ U\> 

[oioi] v Afffiammmcm^zwmm'- 

tt©)^«ftg*5 £tf ft¥WS#13UI t 3d*ft i: ©E« 

1, (2) 3m&l5£Xf (3) «¥*MI'>-h^»0* 
nfnfcO^T, ErtV-^-x-i/a^ (Re) , ff* 
^©l^^f-x-i/ay (Rth) fcitfl^-x-i/a 

(/s) mpiU^-^-^aytm^iofa 

©I/^-t*- 3 Mi, M^bfc-t^D-xxXT;^ 
x, ny, nzii, n x^n y^n z^S'fS®^ 

[0102] v kmu^mmicmm^-h^- 

l/^f->aV (R e" ) ©«5Wffl{i, 0^ I R e 31 
I ^5i:-rsci:7b^LV^ Re" *±CO«fflfcW 

(Re' ) ©iMfi:»Irtl'^-f-'>3V 
(Re 1 ) omimt(0^ (I I Re' |-|Re 2 I 

I) *5nmttTtu, ftmmmx&mtsi 
t^^fifi^-h^-^ffl-r^^ti, jt^Sffi^- 

h©iBrtl/*— f-v'aV^ - 1 0 nm75Ml 0 nm 

«J/-h©fflfil/^-f-i'3y (R 52 ) ©Jg^filfi, 
0^|Re a I ^1 0t?5£ti?'!&f;Ll\ Re"* 
±E©«IBlcHSEf )^WS*14S©®rt^^ 



(20) 
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— t-: i/zyawtVL (Re 1 ) <Dmtmtim#<om > 
rti/^-f->av (Re 2 ) (Dummtom (i i r 

e' I- I Re' | |) *1 OnmWTfcUT, «6 

[0 10 3] VAfflHM»»«Wli:ffl^*3WqiMl5/- 
hfcO^T, (2) j£lftt*5<fc 

tf (3) ft^«^-h£ft©ft¥ftftS©#SUiiS 
m*&rfK.£ttbT7F.to ft*, RetRthOTOin 10 



f$H2 000-275434 
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-F©^*ft* f ftSWW"*o R e 3 ' fcitfR e 32 ©m 
flcli, ±fE<Dat>T-&3o &}3, $#f*©»*#lfc©l' 
^f->3V (Rth 2 ) ©ffSU*»tt« BuSSLfc 

fcilDWS. £fc> :rtt±©$Sff**RttS*£* £ 
iMftOlfll/^f-i/ay (Re 2 ) tt, Ztl? 

[0 10 4] 





I6H 








0< 1 R e' 
05 1 Re 2 
0< 1 Re 3 ' 
05 1 Re 32 


15200 
15200 
154. 5 
1 59 


55 1 Re' 
55 1 Re 2 
05 1 Re" 
05 1 Re 32 


15150 
15150 
1 54 
158 


1 05 1 Re' 1 
1 05 1 Re 2 1 
05 1 Re" 1 
05 1 Re 32 1 


5100 
5100 
53. 5 
57 


105 1 Rth' 
10< 1 Rth 3 


154 00 
15600 


205 1 Rth' 
605 1 Rth 3 


153 00 
15500 


305 1 Rth' 1 
1005 1 Rth 3 I 


52 00 
54 00 


0° </s' 

0° 5/3* 
0° <0 3 


560' 
5 1 0° 
550° 


0° </?' 
0° 50 2 
0° <0 3 


550° 
55° 
54 5° 


0° </?' 54 0° 
0° 5/S 2 53° 
0° <0 3 54 0° 



[0 105] [OCBS««a3R»W3J:tfHANStt 

o c b Ko«a-fe;i/*^r * o c b s$ji3i*ge 

fcSVttHAN^-Hoaai-b^W^HANlHlJUl 30 

en^o o c b sffiAS^&wsjtf h a nh^h*^ 

SWCOVT* Ml 0-01 5*?lfflLTttljrf3. 0 

ioa, o c b *- H©«Ji'fe;i'rto«Stt{t^«©E 

fl*«Sfi9fc*f»fffiHT?*«o BlOtt, JR3K*©tt 

WS fcti/ - v y F fc* W" 
ftffKffiSTSo HI OEaSf *5K* OCB*— K© 
i&fHr/Wi, ±&R (ll) fcTSffi (13) ©mett 

Uttft^ (12) «»Abfc«Sfi*«f*. OCB* 40 
- FOMaHrA/Ttt, *53fc©j&J#lnJ (16 a) CH 
LT, TSS (13) tfifiT?Bftttffc£* (1 2) ©«[ 

JB»W*S<, ±Sfi (ID {^©BJIttfcS* 
(1 2) ©aS#rtf*t</\ COjEnSl (16 a) K#L 
««©»***£■*:»*»*£ (16 b) T* 

a, T»ffi (13) fnsTttAttfbatt (12) ©as 
8W*t <s ±£& (ii) tfiET»©»aittfl:£f& (i 
2) ©*Wffl»ftf/j\Si\, <:©<}; -5 0CB*-F©||* 



©fcJfc. OCB^K©IMfrte/Mfc JSdWfcl£^S» 

[0 10 6] Hi H A K©«UHr;Vrt©« 
«Sffc^Sl©Elfll«fllS«Kwr»fiBHT*So H 1 l 
li, 1^0«If$oT, /— <ry-*7-f h*-K 

{cfettsmffiBiAn^^/'ctty-v y -y^ * fk: 
fetfssffifcawfcra^-rs. hi n^-r 

HAN*-F©«g-fe;l'fes (2 1) tTlfetR 

(23) ©HicKiieft^* (22) zmxvrdm* 

WT5o HAN*- F«, 0CB*-F© (mm) m 
frfe;l/©#*.#*. E*ffi!JR*fe;l/fciSfflbfe«ai-fe/l/ 
T'&5. HAN«-K©MUHz/UTtt. Afifft (2 7) 
fcHl/c, ±S& (2D tfjfi-e©»a&ttfl:£* (2 

2) ©a/a#rtf*t< 0 TSffi (23) 

#»(2 2) ©IIS8r*VhS^o {Mfjfc (2 8) 

fcHLTtt, TS« (2 3) #3fiT*^ H s B ttfl:^ (2 

2) ©as#r#*t<, ±s« (2D ware©*** 

(2 2) ©a®«f*VjNS^ 0 £©£$£, HAN 

ayimfficttzittb* %¥ms&mmmmm\s-c 

i/^o ZVfctb. HAN*— K©SUH!>Pt» i^aWt 
[0 10 7] OCBt-F^HAN^r-F©^^^ 



(21) 
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TiE©-«tt**rr*«^x 05T«Lfc«k9t, m 

[OlO8]012fi, OCBt-KOttii-fe/I/fcrft 
©3fc¥*Hr>- h©ft¥«£j5rtt*fc©«»£to*«3* 

mm*s- b it. ytmmmism ( 5 k 5 2 ) #o c b 10 

^-K©^^ (5 0) *!«yJ:3fca*^tj*«T 
ffl^*Cfc*ff*U\ 3£¥ftg£fUf (5K 5 2) 
Cfanf^'^iH^flt 0CB«-K©|&| 
■fe^ (5 0) ©«aMi^Eifil«l61:»i&ra O^^f 

Efii#awr*. 

[0 10 9] 01 3ii, HAN*-K©tt*te/l/i:Hfc 
©ft¥SH5$/- F ©^WS^ttS i: ©3B*£fc-e£* 
-r»fiB«KHl**«. 01 3 -ftcDft^ 
M Atf- F ti, #¥WS#teJi (6 1 ) *<H A Nt- F 
©«fi-b;l/ (6 0) ©**B5«fca«<fc3fcfi*£fc« 20 
*T/HrS5Cfc#»*U\ (6 1) © 

tV X3f^ y ^afiftttSHPtk H A Nt- F©«fi"fc 
;K6 0) ©«*»?©Elfttt«fc»fi^* Ot^liffi 

•r«) EiRi«tt**rrs. 

[0 110] 01 2:fc<J:tf0l 3K*T<fc-5f<:, OCB 
Ffc«fctf H A N*— K©ttl&-fe;l/©Efiltt»c:#L 

g£14Ji©#T*{i, ?B^-t;l/©U^— r—>a^©ttiE 
*J:tf)t*«a*tt**©fe©fc«*^« 1/^-7*-^ 30 
a V©«iE«cp3lS«'T»*«. *<1T\ t&»l/fcJ;$lc£ 

(Kffi«S0) fi, H8?lttWL^VASffiA«^ttB 

[o 1 1 1] 01 4«\ ftmw&ocBmmikmTrMm 

©BfBtlfeSH^fcS. 0 1 4 £j*f JSJI^gefi, o 
C Bt- F©SJ&*/1/ (0 C B C ) , KftbA/Offfliu 

mfbtirc-ttomym? (a, b) , ma^^tmt 40 
m^t<Dmicmmttifc-M<o^^mm^-b (oc 
1 % 0C2) asAif^y^^h (bl) freas. 3t 

^*MI'>-h (OC 1, 0C2) fi, -#©&EBUT 
*><k«/\ ft¥*i«->-F (0C1, 0C2) ©£01 (R 

1, R2) a, x&m&i'-bKV&fitmmojvi' 
y*isn?*«. 0 1 4 te^aai3»««T»tt, 
«^-f (oc k 0C2) <Dyemm*>m&mn 
Mttncmmi<tix^Zo ytm&mi/~b (oc 1, oc 

2) omS«ttJR$i)»7 (A, B) fflflfcEBL 
Tfc«fcl\ 3^»||*ttJl%aBt*F (A, B) MICE 50 



^2 0 00-2 7 5 4 3 4 
40 

mtzmsit. Eisj^^ey^isj (rk R2) 

«, 014 £im<Dm\C&Zo M»te;l> (0 C B C) 
©£0I (R P 1 , R P 2 ) }i, ttJHr;l/»KfcRW-;fcE 

ia«©5ev^iftT?*s. {Dfe^? (a, b) ©£9i 
(pa, pb) it, znznwm&Qmymmmx 

[0 112] ft^Mft^-FKRttfcEftSi©^^^ 
£|bJ (R 1, R2) fc, JU&*n/&£lcftttfeEftflt© 

^ev^fa (rpk r p 2) li, ^n^tinswfc 

XOWm (PA, PB) ti, fHtWfciESSfcliTfT 

¥ff»*i^ttifiWT?*«ttt, ftja©-rn^ 20 0 

*» (#£L<ttl 5° ££K$?£L<{il 0° 
*», LOi 5° *S5) T-&3c££lii5*-r 

S. ^■fe;l/||«fcH»t?tEiail©5ey^iai (RP 

1, rp2) t, mfmkTomftvmm® (pa, p 

B) £©8gli, Wfn, 1075M80° 
##*L<, 2 075M7 0" T»$>Z£ £&?< tt&t L 
<, 3 57iM5 5° , e**c£iWlfcff*U\i 
[0 1 1 3] 01 5li, f^W&HANS^SSg^H 
©WiBflKH^**. 0 1 5 (c*?|gj|£j9&tB& H 
AN^-F©«fi-fe>I/ (HA NO , ^S-fe;I/©^ffi 

Mtsit&nfco^? (a) , ^-t^tmym^t 

©IBfcE«*nfe3e^*MIS/-h (OC) *«fetffi»R 
(RB) *>?,*S 0 3mW'>-h (OC) ©£01' 
(R) ti, Jt#6*t«i/-Ffc»^fcElSlK©^ey^ 
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bfc. H^2V, 6^6VONB*-H^L, &fi 
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it (T EM) fc«fcoT«8U *©SfSI8W£f§fco 

©7$"jo^;nstfjfe&«*u ^MvmtLxmtbibti 
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©#9X««i: itfflBtS * 3 fcER tfco 0 C B ^~ 

m^i<om^m<D^\£yifismtyt^mm^~ h© 

fco 0 C B F«a&*;l/lC»bT, 5 5 H z J©KftT? 
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efts ±m©mssi (nvh^xhjti o*n#p>nss 

^©£g) #8 0gi;Lh> T«©«»fcff5 9i8, fe& 
[0 15 1] [HS50IJ1 0] 

(H A Nt- KMUHr/UOffdb I T 0«i^tf 0*9 

xm&tKXv >r 5 KjR*EftK£ ltrw\ v eyy 

to***? (d) #4 Mm£&3J:?}c2&©;*f^X« 
ft*rftl3WfV&fo*fc 0 -t;l/^>y^c, AntfO. 13 
9 6©tt£ttft£tt (Z L I 1 1 3 2, *;l/*tt«) * 
SAL, HANt-F^-tr^ftfilcLrCo Anfcdt 
Olli5 5 8nm^ Brtl^^— r-i/3 ^ti4 4 nm 
(Re 4 =4 4) T'^ofco 

[0 15 2] (HAUM®&&mW<Dft}£) HANt 
- F^-fe;l/<iDS^iSfi9t^«|0!l 9 TW&LI&emm 
->-h (2) *-tfe, 3e¥«B2ifW*H:>lHfflfcfcS«J: 

^iftfcje^iMs/-hoEiqi«o9ev^rifti4, ii 

TOt45J: r> fcS3BLfc 0 Oil^- h©±fc{i)t 

mm^<Dmmmm^ji<o^\£y^mt 

tm 5 5Hz$£^ST-ttE£9JiraWc 0 SS^2 
V, Ma^6V©NW^- F^U 2tii^©Jt (fiS^ 
*nyh^xhiki;Lfco ±T, fe**^© 
aVh5Xhit^> tfS§ (bm-7> TOPCONtt 
H) TWetfco ^©8ftv ±flff©a»ft (nvh^X 



\ 



(27) 

51 

[0 2 ] «e ftsHW© V A FOttft-fe/I/rt©Ma 
[03] «EBW©VAt--H©ttJi'fe;Vrto«Ultt 
[04] flB^?*2PX-3JMce«i:UfcVA*- 10 

[05] IE©-i[li1$<D®JI*/l/©ffi^^R£fl©Htt 
[06] VA^— FOJM-fe/l/fcrftcJifi^llMlS/- F 

[07] va^— Foianr/ufc-inflawmiflii/- h 
[0 8 ] v mmikm$imicm^zftm8mi/- v © 

BriB*ISH"C&*. 20 
[0 9 ] V A£flO&3^©ffiSig3H-?& 

[010] 0 C B^— F©jfcS-fe;l/rt©«J&ttfl:£fli© 
[011] HAN^K©«UHr/Urt©«Ulttfl:*»0 

Ei6]^iswti:^-r»fffi0-es5o 

[012] OCBt- F©«UH!>l/fc=ft©3**tMI^ 
[01 3] HAN*-F©M«*>l/fc-ft©#*»«5' 30 

[014] mtoKocvm&msmoimmsm 

[015] f&tt&HAN9ttiii^i»©Br9g5£B 

[ft#©§&nm 
1 

2a, 2b Mftifi?©«S§i 

3 a, 3 b {BftOt 40 

4 a, 4 b 

5 a, 5b $ B B B -tr;l/©®liS® 

6 a, 6b jgqBWHI 

7 MeMI 

1K21 mgkWM>±M& 

1 2, 2 2 ^Uttffc^ti 



ft M 2000-275434 
52 

1 3, 2 3 »ft"fe/U©T«E 
1 4, 2 4 Sfi©aS*|5l 

1 5, 2 5, 2 6 ttK4>83M*5tXttfc£A 

i6a, i6b ytvmts-nfa 

2 7 Altft 

2 8 nam 

3 1a, 3 1b A4ttQ©ieft3R?©39tt 

32a, 32b ma<omm^<omm 

3 3a WEiiBW© V A *r- K©*ft-fe;I/©JB#r* 
*H 

3 3b *E9We>V At- F©J£A'fe;l/©JS8r4Mft 
R 

3 4 VAt- F©«»t>l/rt©«ft«^©3tttt©«fi 

41 m-®&<D^mmi<'-h®®ffimi§p}fr 

4 1x, 4 1y Jt^S«^-Frt©Brt©^JSSf^ 

4i z mML^ham&fiitwzBaim 

4 2 AO-HttOjmMlS^- h 

4 3 ie©— *M£©«fi-fe;i' 

4 4 IE©-tttt©«JI-fe>l'©Ja*f4MiR* 

4 4 x, 4 4 y ^•t/HStfff^ffirt'OW 

4 4 z ^H-fe/l^ff^fitoeifr^ 

so, eo aanr/p 

5 1, 6 1, 7 3 «*»SSttJi 
5 2, 6 2, 7 1 £Jf# 

5 3, 5 4, 63, OC1, 0C2, OC *tt*JjMt$/ 
-h 

7 2 EfiJS 

73 a, 73 b, 73c 7*-f X3f-^ >y ^JKAittiHF 
Pa, Pb, Pc 7VX3^y*»UMS0¥©R« 
S 

7 1a, 7 1b, 7 1c ^^©S^W*® 
0 a, 0 b, 0 c fll£tf| 
7 4 3£f#f*©j£i!I 

7 5, Rl, R2, R «3SflHBS'-h©El3M£©^e 

VAC V A F©«ft"fe;l/ 
OCBC O C B F©?&fi-fc;t> 
HANC HAN^e- FOJUAUr;!/ 
A, B Aft*? 
BL /ty*9-n« 

RPi, RP2, RP IMHr/WDEiftHo^e^yjEf 

PA fi*»?A©fift©3]fitt 
PB {I3^?B©fi!Ift©j§>Ifi 
RB 



I 





[011] 



[01 3] 



(30) 



^2 000-2 7 5 4 3 4 



1 2] 




51 



50 



52 



1 4] 




oca 



ocbc 



R1 



OC1 



.PA / * 
BL 



[01 5] 




oc 



HANC 



(51) Int. CI. 7 iSS'llH^ 
C 0 7 D 213/68 
233/90 
319/14 
323/00 



F I 

C 0 7 D 213/68 
233/90 
319/14 
323/00 



f-m-v cm) 



) 2H049 BA06 BA42 BB49 BC22 
2H091 FA08X FA08Z FAUX FA11Z 
FB02 FB12 FD06 HA18 KA02 
LA12 LA16 LA19 
4C022 NA04 

4C055 AA06 BA01 CA01 DA01 DA42 
4J002 AB021 EA066 FD206 GPOO 



